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metabolism of, 477-78 
hosphorylase and, 260 
~Adenylic acid deaminase, 
specificity of, 632 
Adenylic acid phosphatase, 
activity of, 477 
Adenylic anhydride, metabo- 
lism of, 567-70 
Adenylosuccinase 
action of, 562 
inosinic acid biosynthesis 
and, 628-29 
Adenylosuccinic acid 
in fish liver, 229 
nucleotide interconversion 
and, 561-62 
occurrence of, 562 
synthesis of, 561 
Adrenal gland 
ascorbic acid and, 315 
pantothenic acid and, 351-52 
pyridoxine deficiency and, 


Adrenocortical hormone, 
transamination and, 
594 
Ageing 
ascorbic acid and, 314-15 
nucleic acid biosynthesis 
and, 690 
oxidative phosphorylation 
and, 474-75 
Aglucone 
of erythromycin, 190-95 
of picromycin, 204 
Agnosterol, biosynthesis of, 
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538 
Aklavin, as antibiotic, 168 
Alanine 
activation of, 570 
analogues of 
incorporation of, 660 
carbon dioxide fixation and, 
251 
deamination of, 693 
from echinomycin, 177 
transamination and, 581 
urea excretion and, 574 
D-Alanine 
from griseoviridin, 178 
sporulation and, 585 
from viridogrisein, 178 
B-Alanine 
anserine biosynthesis and, 
578 
biosynthesis of, 571 
derivatives of 
antagonism and, 649 
in fish muscle, 226, 227 
pyrimidine catabolism and, 
632-33 
Alanine racemase, vitamin 
Bg analogues and, 658 
Alanine transaminase, glu- 
coneogenesis and, 594 
8-Alanyl pantotheine, forma- 
tion of, 571 
Alazopeptine 
as antibiotic, 168 
chemistry of, 171 
Albamycin, see Novobiocin 
Albomycin 
chemistry of, 180 
grisein and, 180 
Albumin, see Serum albumin 
Alcohol 
bio-oxidation of 
drug metabolism and, 436 
see also Ethanol 
Alcohol dehydrogenase 
activation of, 465-66 
active site of, 464-65 
antigenicity of, 467 
drug metabolism and, 436 
mechanism of action of, 
463, 464 
properties of, 463-64 
Aldehyde 
bio-oxidation of 
drug metabolism and, 436 
Aldehyde dehydrogenase 
active sites and, 465 
drug metabolism and, 436 
role of, 444 
Aldolase 
biosynthesis of 
enucleation and, 37 
degradation of, 262 
fructose diphosphate 
carboxypeptidase and, 511 
sulfhydryl groups and, 262 
for threonine, 584 
vitamin E and, 386 
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N-Alkylamine, bio-oxidation 
of, 428-30, 434 
O-Alkylamine, bio-oxidation 
of, 430, 434 
Alkylating agent, anticancer 
activity and, 154-55 
Alkyl group, bio-oxidation 
of, 428-30, 434 
S8-Alkylhomocystein, methi- 
onine antagonism and, 
644 
Allohydroxy-D-proline, to 
pyrrole -2-carboxylic 
acid, 566 
Alloisoleucine, incorpora- 
tion of, 660 
D-Alloisoleucine, in actino- 
mycins, 181, 183 
Allomycin, as antibiotic, 212 
Allosamine, synthesis of, 23 
Allothreonine aldolase, spec- 
ificity of, 583-84 
Alloxan 
ascorbic acid biosynthesis 
and, 318 
hexokinase and, 260 
Altrose 
conformation of, 18 
from dextran, 23 
Amadori rearrangement, 
sugar transformations 
and, 24 
Amaromycin, as antibiotic, 
21 


Amethopterin 
action of, 294, 657 
cancer and, 146-48 
chemotherapy and, 668 
choriomeningitis and, 293 
formiminoglutamic excre- 
tion and, 288 
leukemia and, 294 
purine biosynthesis and, 141 
resistance to, 156, 157 
thiamine and, 344 
Amicetamine 
from amicetin, 187 
structure of, 188 
Amicetin 
degradation of, 187 
structural formula for, 188 
Amide group, of insulin, 59 
Amination 
protein deficiency and, 693 
tumors and, 139 
Amine 
aromatic 
metabolism of, 439 
Amine oxidase, metabolism 
and, 594-95 
Amino acid 
acetylenic derivatives of 
antagonism and, 645 
activation of, 46-50 
antagonists and, 651-52 
adenylates of, 47-48 
analogues of 
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biological effects of, 
650-55 
chemistry of, 643-45 
chemotherapy and, 667 
incorporation of, 659-62 
nucleic acid biosynthesis 
and, 654-55 
antagonism between, 412, 
662-63 
antagonists of 
biological studies on, 
650-62 
structure and, 643-45 
antibiotics containing, 167, 
170-171 
aromatic 
azaserine and, 149, 171 
biochemistry of 
in U.S.S.R., 691-96 
biosynthesis of 
pentose shunt and, 248 
urea and, 574 
of brain, 681 
thiamine deficiency and, 
342 
chelation of 
vitamin Bg and, 591-93 
of a-chymotrypsin, 499-500 
of a-chymotrypsinogen, 
499, 500 
of collagen 
fish and, 226 
in crustacean extracts, 228 
deficiency of 
nutrition and, 418-19 
dietary 
availability of, 407 
vegetable protein and, 
409-410 
excretion of 
kwashiorkor and, 416 
of fish scales, 226 
halogenated 
antagonism and, 645 
hydrazides of 
chymotrypsin and, 504 
diamine oxidase and, 480 
hydroxamates of, 570 
imbalance, 412-13 
incorporation of 
nucleic acid and, 39, 44-46 
tumors and, 683-84 
interrelationships of 
nutrition and, 412-13 
keto derivatives of 
utilization and, 652-54 
metabolism of, 561-612 
adenylic anhydrides and, 
569-70 
nutrition and, 413 
protein deficiency and, 
692-93 
a-methyl derivatives of 
antagonism and, 645 
in muscle extracts 
of fish, 226-27 
nutrition and, 410-13, 418-19 
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of fish, 234 
of pepsin 
from fish, 231 
of protamines, 225-26 
protein utilization and, 407 
from pyruvate 
tumors and, 139 
requirements for 
in chicks, 412 
nutrition and, 410-12 
in rodents, 411-12 
in women, 410-11 
sequence of residues of 
in actomycins, 181, 
183-84 
in bacitracin-A, 178 
in corticoptropin, 74, 78 
in glucagon, 66 
in gramicidin-S, 178 
in growth hormone, 81-82 
in insulin, 58-60 
in intermedin, 87-88 
in oxytocin, 68 
in protamines, 226 
in tobacco mosaic virus 
protein, 107, 108 
in vasopressin, 68 
synthesis of 
asymmetric catalysis and, 
691 
for tissue culture 
cancer and, 144 
transport of 
antagonists and, 652 
trifluoromethyl derivatives 
of 


antagonism and, 645 
vitamin Bg binding of, 592, 
597 


Amino acid dehydrogenase, 
pyridine nucleotide- 
linked, 595-96 

Amino acid oxidase, meta- 
bolism and, 594-95 

D-Amino acid oxidase 

hydroxy-D-proline and, 566 

inhibitors of, 648 

mechanism of action of, 480 

reversibility and, 595 

sulfhydryl group and, 594 

a-tocopheryl phosphate and, 
386 


L-Amino acid oxidase 
aminodicarboxylic acids 
and, 595 
mechanism of action of, 467 
spectroscopy on, 355 
a-Aminoadipic acid 
of cephalosporin 
penicillin and, 176 
lysine biosynthesis and, 584 
a-Aminoadipic semialdehyde, 
lysine biosynthesis and, 
585 
p-Aminobenzoic acid 
derivatives of 
antagonism and, 647, 648, 








649 
a-Aminobutyric acid 
to isoleucine, 571 
photosynthesis and, 458 
y-Aminobutyric acid 
carbon dioxide fixation and, 
251 
formation of, 575 
3-Amino-3-carboxypropane- 
sulfonamide, glutamine 
antagonism and, 644 
5-Aminocytidine, antagonism 
by, 646 
5-Aminodeoxyuridine, antag- 
onism by, 646 
S-(8-Aminoethyl-)-L-cysteine, 
trypsin and, 509 
2-Aminofluorene, hydroxyla- 
tion of, 431 
a-Amino-€-hydroxycaproic 
acid, lysine biosynthesis 
and, 585 
2-Amino-4-hydroxy-6-car- 
boxypteridine, photosyn- 
thesis and, 292 
2-Aminp-4-hydroxypteridine, 
to isoxanthopterin, 292 
4-Aminoimidazole, biotin 
deficiency and, 321 
4-Amino-5-imidazolecarbox- 
amide 
antagonist for, 646 
guanine incorporation and, 
143 


to purine 
mercaptopurine and, 150 
5-Amino-4-imidazolecarbox- 
amide ribotide 
biosynthesis of, 562, 627-29 
histidine biosynthesis and, 
631, 632 
inosinic acid biosynthesis 
and, 629 
5-Amino-4-imidazolecarbox- 
ylic acid ribotide 
biosynthesis of, 562 
metabolism,of, 628 
5-Aminoimidazole ribotide 
carboxylation of, 562 
inosinic acid biosynthesis 
and, 627-28 
5-Amino-4-imidazole-N-suc- 
cinocarboxamide ribotide 
biosynthesis of, 562 
metabolism of, 628-29 
a-Aminoisobutyric acid, 
vitamin Bg action and, 
593 
8-Aminoisobutyric acid, pyri- 
midine catabolism and, 
632-33 
a-Amino-f-ketoadipic acid 
metabolism of 
esterification and, 582 
-Aminolevulinic acid 
porphyrin biosynthesis and, 
582 








puc- 
tide 








vitamin Bj2 formation and, 


2-Amino-3-methyl-4-pentyno- 
ic acid, antagonism by, 
645 


6-Aminonicotinamide 
activity of, 326 
antagonism by, 649 
anticancer activity and, 155 
Aminopeptidase, kinetic 
studies and, 505-6 
m-Aminophenylalanine, antag- 
onism by, 645 
8-Aminopropionitrile, vita- 
min K and, 392 
Aminopterin 
abortion and, 666 
action of, 657 
ascorbic acid biosynthesis 
and, 317 
ergosterol biosynthesis and, 
542 


histidine and, 291-92 
urethan and, 154 
4-Aminopyrazolo(3, 4-d)pyri- 
mide 
action of 
cancer and, 152 
p-Aminosalicylic acid 
antagonism and, 647 
biotin biosynthesis and, 657 
folic acid and, 657 
Amino sugar, metabolism of, 
266-69 
4-Aminotriazole-5-carbox- 
amide, antagonism by, 
646 


-Aminovaleric acid 
biosynthesis of, 566 
lysine metabolism and, 585 

Ammonia 
in fish 

distribution of, 228 
formation of, 563 
intoxication 

arginine and, 574-75 
metabolism of 

urea formation and, 

695-96 
nitrogen fixation and, 596 
pantothenic acid formation 
and, 571 

Amoeba 
azaserine and, 149 
fumagillin and, 208 

Amosamine 
from amicetin, 187 
structure of, 188 

Amphetamine, deamination 


Amphibia, drug metabolism 
of, 443-44 

Amphotericin, chemistry of, 
209 

Amphotericin A, as antibiotic, 
168 


Amphotericin B, as antibiotic, 
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168 
Amylase 
biosynthesis of 
antagonists and, 654, 655 
thiamine and, 342-43 
8-Amylase, on glycogen, 29 
Amylopectin, chemistry of, 
28-29 
Amylose 
glycosidic linkage in, 20 
optical rotation of, 21 
Anaphylaxis, protein defici- 
ency and, 414 
Anemia 
hypervitaminosis D and, 382 
megaloblastic 
folic acid and, 295 
pernicious 
vitamin Bj2 and, 302 
vitamin E deficiency and, 
390 
Angolamycin, as antibiotic, 
168 


Aniline, hydroxylation of, 
431 


Anilinothiamine, formation 
of, 340 
p-Anistic acid 
derivatives of 
antagonism and, 647 
Anserinase, of fish, 231 
Anserine 
biosynthesis of 
B-alanine and, 578 
methionine and, 578 
in fish muscle, 226, 227 
Antagonism 
biochemistry of, 643-78 
biological studies of, 
649-68 
amino acids and, 650-52 
nucleic acid biosynthesis 
and, 654-55 
peptide utilization and, 
652-54 
protein biosynthesis and, 
654-55 
purine analogues and, 
655-56 
Pyrimidine analogues and, 
655-56 
chemical structure and 
of amino acids, 643-45 
of purines, 645-46 
of pyrimidines, 645-46 
of vitamins, 646-49 
by normal metabolites, 
662-63 
Anthranilic acid 
antagonism of, 645 
to indole, 322 
Antibiotic 
of amino acid nature, 167, 
170-71 
biochemistry of, 167-222 
in U.S.S.R., 697 
fish nutrition and, 235 
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of glycoside nature, 185-90 

of macrolide nature, 190- 
208 

menadione bisulfite and, 
393 


new 
table of, 168-70 
of peptide nature, 171-78 
of polyene nature, 208-10 
of polyenyne nature, 210 
of polypeptide nature, 
178-85 
reviews on, 212 
synkavit and, 393 
see also specific antibiotics 
Antibiotic-757, 168 
Antibiotic-899, 168 
Antibiotic-1703-18B, 168 
Antibiotic-1968, 168 
Antibiotic-T-1384, see 
Netropsin 
Antibiotic-X-465, 168 
Antibiotic substance 
of Bacillus pumilus, 168 
Antiblastin, as antibiotic, 
212 
Antibody 
fetal development and, 685 
insulin resistance and, 65 
tobacco mosaic virus and, 
114 
Anticancer agent 
action of, 146-56 
resistance to, 156-59 
Antifolic acid agent 
action of 
cancer and, 146-48 
see also Folic acid group; 
and specific agents 
Antigen 
dehydrogenases and, 467 
of myxo-viruses, 119 
of pepsinogen 
pepsin and, 497 
poliomyelitis virus and, 
117 


Antihistamine, carotene and, 
697 


Antimetabolite 
biochemistry of, 643-78 
differentiation and, 664-66 
tumor chemotherapy and, 
666-68 
Antimycin, spectrum of, 208 
Antioxidant 
action of, 313 
tocopherols and, 387 
vitamin A storage and, 374 
Antivirubin, as antibiotic, 
168 
A-protein, of tobacco mosaic 
virus, 106-7, 112 
Apyrase, mechanism of 
action of, 478 
Arabinose 
to glycogen, 249 
saccharides of, 27 
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from xylose, 269 
L-Arabinose, metabolism of, 
251 
Arginase 
distribution of, 572-73 
of fish, 232 
Arginine 
ammonia intoxication and, 
574-75 
biosynthesis of, 572 
of clupein, 225 
decarboxylation of, 575 
metabolism of, 572-76 
of nucleoprotamine 
deoxyribonucleic acid and, 
229 
penicillin production and, 
174 


requirements for 
in rodents, 411-12 
Arginine desiminase, action 
of, 575 
Arginine phosphokinase 
kinetic studies with, 575 
properties of, 476 
Argininosuccinic acid, bio- 
synthesis of, 572 
Ariboflavinosis, symptoms 
in, 357 
Aromatic ring 
hydroxylation of 
drug metabolism and, 
431-32, 434 
Aromatization, drug meta- 
bolism and, 435 
Arsanilic acid, antagonism 
by, 647 
Arthropod-borne encephalitis 
virus, biochemistry of, 
118 
8-Aryl-8-azapurine, anti- 
folic activity of, 148, 
295 
5-Arylazopyrimidine, anti- 
folic activity of, 148, 
295 
Ascites cell 
nucleic acid metabolism 
and, 690-91 
protein synthesis and, 564 
Ascorbic acid 
adenosine triphosphatase 
and, 694 
biochemistry of, 313-20 
bio-oxidation of, 480 
biosynthesis of, 253-55, 
316-20 
antagonism and, 658 
in plants, 315-16 
catabolism of, 255, 317 
chemistry of, 313-14 
citrovorum factor and, 293 
collagen biosynthesis and, 
567, 685 
copper chelates and, 313 
dietary 
utilization of, 315 
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drug metabolism and, 434, 
449 
epinephrine and, 314, 319 
excretion of, 253-54, 314 
formate utilization and, 
581 
homogentisic acid forma- 
tion and, 586 
metabolism of, 253-55, 
314-20 
nutrition and 
animal, 316-20 
human, 314-15 
pantothenic acid and, 353 
photosynthesis and, 456-57 
protein deficiency and, 
692-93 
riboflavin and, 358 
sources of, 316 
stability of, 316 
thiamine deficiency and, 
317 
thiamine sparing and, 
340-41 
in tissues, 314-15 
wound healing and, 319 
Ascorbic acid oxidase, mech- 
anism of action of, 480 
Ascosin, spectrum of, 208 
Asparagine 
antagonism of, 644 
biosynthesis of, 562 
Aspartase, occurrence of, 562 
Aspartic acid 
activation of, 47 
antagonism of, 644 
carbon dioxide fixation and, 
251 
histidine biosynthesis and, 
631, 632 
from imidazoleacetic acid, 
577 


inosinic acid biosynthesis 
and, 
metabolism of, 561-62 
to threonine, 584 
D-Aspartic acid, inhibition 
, 650 
Astaxanthin, vitamin A 
potency of, 375 
Atabrine, see Quinacrine 
Atherosclerosis 
serum proteins and, 680-81 
vitamin Bg and, 330-31 
Atropine, catabolism of, 441 
Aureomycin, see Chlortetra- 
cycline 
Aureothricin, structure of, 
210 
2-Azaadenine 
incorporation of, 661 
protein synthesis and, 654 
as tumor inhibitor, 156 
8-Azaguanine 
action of, 656 
cancer and, 151-52 
adenosine deaminase and, 


152 
glutamine inhibition and, 
564 


incorporation of, 661 
ribonucleic acid biosyn- 
thesis and, 630 
metabolism of, 444, 656 
in polynucleotides 
hydrolysis and, 614 
protein biosynthesis and, 
43, 654 
ribonucleic acid biosyn- 
thesis and, 42-43 
in tobacco mosaic virus, 
111 
tumor resistance and, 157, 
158 


xanthine oxidase and, 152 
8-Azaguanylic acid, action 
of, 158 
Azahistidine, histidine antag- 
onism and, 644 
7-Azaindole, indole antago- 
nism and, 644 
Azapurine 
folic acid antagonism and, 
647 
tumor resistance and, 158 
8-Azapurine 
incorporation of, 151-52 
ribonucleic acid biosyn- 
thesis and, 630 
Azaserine 
abortion and, 666 
action of, 629, 664 
cancer and, 148-49 
as antibiotic, 170-71 
glutamine and, 171, 564, 
644 


purine biosynthesis and, 
141, 170-71 
on tumors, 667 
resistance and, 158-59 
6-Azathymidine, antagonism 
’ 5 - 
6-Azathymine 
incorporation of, 636, 661 
metabolism of, 655 
tumor inhibition and, 153-54 
2-Azatryptophan 
incorporation of, 660 
tryptophan antagonism and, 
644 


1-Azatryptophan 
incorporation of, 660 
phage formation and, 125 
tryptophan antagonism and, 
644 


6-Azauracil 
bacteriostasis and, 636 
metabolism of, 655, 656 
synthesis of, 645 
on tumors, 153, 667 
resistance and, 158 
8-Azaxanthine 
action of, 657 
incorporation of, 661 
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Azide, nitrogen fixation and, 
597 

Azocasein, protease for, 
494 


Azo compound 
drug metabolism and, 448, 
449 


metabolism of, 437-38 
urea formation and, 574 
Azo reductase, drug meta- 
bolism and, 437-38 


B 


Bacitracin-A 
chemistry of, 179-80 
structural formulae for, 
179 
Bacitracin-F, micrococcin- 
P and, 178 
Bacteria 
penicillin action on, 172 
pentose shunt and, 248 
polymixin action on, 185 
tricarboxylic acid cycle 
and, 270 
Bacteriolysis, phage pro- 
tein and, 127 
Bacteriophage 
biochemistry of, 124-28 
deoxyribonucleic acid of, 
124-26 
protein of, 126-28 
Bacteriostatic agent 
Pp-aminobenzoic acid deriv- 
atives and, 648 
azauracil and, 636 
biotin antagonists and, 648 
fluoropyrimidines and, 
636 


see also Antibiotic 
Baking, thiamine loss and, 
346 
Barbital, see Diethylbar- 
bituric acid 
Barbiturate 
action of, 318 
bio-oxidation of, 433 
metabolism of 
sex and, 446-47 
Batyl alcohol, in roe, 231 
Benzene, hydroxylation of, 
431 


Benzoic acid 
bio-oxidation of 
antagonists and, 654, 
655 


Benzoquinone, serum pro- 
tein levels and, 681 
Benzoxazine 
derivatives of 
tumors and, 155 
Benzoxazolinone, as anti- 
fungal agent, 211-12 
3, 4-Benzpyrene 
drug metabolism and, 448 
hydroxylation of, 431 
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Benzyl chloride, metabolism 
of, 440 
Benzylpenicillin, cephalo- 
sporin and, 176-77 
Betaine 
in fish muscle, 226, 227 
transmethylation and, 306 
Betaine aldehyde, from 
choline, 307 
Bilirubin, as uncoupling 
agent, 475 
Biochemistry, in U.S.S.R., 
679-702 
Biological antagonism, see 
Antagonism 
Biological oxidation, see 
Oxidation, biological 
Bioluminescence, flavo- 
proteins and, 359 
Biotin 
action of, 657 
antagonism of, 648 
biochemistry of, 320-21 
biosynthesis of 
p-aminosalicylic acid 
and, 657 
citrulline biosynthesis 
and, 321, 573 
deficiency of, 321, 687-88 
glucose dissimulation 
and, 321 
hexokinase and, 321 
oxalacetic carboxylase 
and, 687 
Biotinylphosphate, activity 
of, 
Biphenyl, hydroxylation of, 
431 


Bird, drug metabolism of, 
443 


Birefringence 
of polyribonucleotides, 624 
of ribonucleic acid, 109 
of tobacco mosaic virus, 
105 
Bittner factor, xanthine 
oxidase and, 143 
Blasticidin, as antibiotic, 
212 
Blood 
coagulation of 
inositol and, 362 
Boric acid, dextran and, 
685-86 
Brain 
fractionation of, 681-82 
glycogen of, 686-87 
lipoprotein of, 681 
methionine incorporation 
of, 684-85 
riboflavin and, 689 
Brassicasterol, of marine 
invertebrates, 235 
5-Bromocytidine, antago- 
nism by, 646 
5-Bromodeoxyuridine 
antagonism by, 646 
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thymine formation and, 
153 


5-Bromouracil 
incorporation of, 660 
phage deoxyribonucleic 
acid and, 125 
BU 271, as antibiotic, 168 
BU 306, as antibiotic, 168 
Bushy stunt virus, struc- 
ture of, 102 
Butyl thiophosphate, 
hydrolysis of, 520 
Butyric acid, from glutamic 
acid, 563 
Byramycin, as antibiotic, 
168 


c 


Cadmium, muscle contrac- 
tion and, 688 
Calcification 
hypervitaminosis D and, 
382 
kwashiorkor and, 417 
Calcium ion 
adenosine triphosphatase 
activity and, 683 
metabolism of 
vitamin D and, 380-81, 
382 
oxidative phosphorylation 
and, 475 
supplementation of 
ascorbic acid and, 316 
trypsinogen activation 
and, 513 
Caliomycin, as antibiotic, 
12 


Campestrin, as antibiotic, 
68 


Canavanine 
inhibition by, 650, 651 
phosphorylation of, 476 
to ureidohomoserine, 575 
Cancer 
alkylating agents and, 
154-55 
anticancer agents on 
action of, 146-56 
resistance to, 156-59 
biochemistry of, 137-66 
chemotherapy and, 666-68 
clinical test for, 691 
etiology of, 145-46 
folic acid antagonists and, 
293-94 
glycolysis and, 139-40 
3-hydroxyanthranilic acid 
and, 323 
nicotinic acid antagonists 
and, 326 
nucleic acid metabolism 
and, 140-41 
purine biosynthesis and, 
141-43 
pyrimidine antagonists 








746 


and, 152-54 
pyrimidine biosynthesis 
and, 143-44 
reviews on, 159-60 
viruses and, 122-23 
see also Carcinogenesis; 
Neoplasm; Tumor; and 
specific tumors 
Candicidin, spectrum of, 208 
Candidin 
chemistry of, 210 
spectrum of, 208 
Caproic acid 
derivatives of 
biotin antagonism and, 648 
Carbamyl-f-alanine, forma- 
tion of, 633 
Carbamyl-8-aminoisobutyric 
acid, formation of, 633 
Carbamyl aspartic acid, bio- 
synthesis of, 574 
Carbamyl phosphate 
aspartic acid and, 574 
biosynthesis of 
acetylglutamate and, 573 
O-Carbamyl-L-serine, glut- 
amine antagonism and, 
644 
Carbamyl taurine, excretion 
of, 57 
Carbohydrate 
acetylated 
spectroscopy on, 19 
biochemistry of 
in U.S.S.R., 685-89 
chemistry of, 15-34 
configuration of, 22-24 
confor mation of, 15-22 
from fatty acids, 273, 275 
fish nutrition and, 234 
metabolism of, 245-84 
ascorbic acid and, 320 
barbiturates and, 318 
nitrogen balance and, 404-5 
optical rotation of, 21 
thiamine sparing and, 
340-41 
utilization of 
riboflavin and, 357-58 
Carbomycin, see Magnamycin 
Carbon dioxide 
activation of, 569-70 
adenylcarbonate and, 477 
chlorophyll and, 458 
fixation of, 251-52 
leucine metabolism and, 
569-70 
phosphopyruvic carboxyl- 
ase and, 272 
photosynthetic, 458-59 
Carbonic anhydrase, of fish, 
232 
Carbon monoxide, cytochrome 
oxidase and, 470 
Carboxydismutase, action of, 
459 


Carboxylase, see specific 
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carboxylases 
Carboxylation 
of adenylic acid, 569 
of ribulose diphosphate, 
251 
Carboxylation enzyme 
action of 
photosynthesis and, 459 
Carboxypeptidase 
corticotropin activity and, 
76 
dipeptide inhibition and, 511 
on fructose diphosphate al- 
dolase, 511 
on growth hormone, 81-82 
histidyl peptides and, 507-8 
inactivation of, 502 
on insulin, 61-62 
on plant viruses, 102-3 
specificity of, 511 
on tobacco mosaic virus 
protein, 107 
Carboxypeptidase B, protam- 
inase and, 492 
Carcinogenesis 
drug metabolism and, 
448-49 
N-2-fluorenyldiaceta nide 


Cardelmycin, see Novobiocin 
Cardycepin, structural for- 
mula for, 190 
Carimbose 
degradation of, 199 
in magnamycin, 197-98 
Carnitine, action of, 306-7 
Carnosinase 
distribution of, 578 
histidyl peptides and, 508 
Carnosine 
biosynthesis of 
§-alanine and, 578 
site of, 694 
in fish muscle, 226, 227 
hydrolysis of, 231 
Carotene 
acetylcholine sensitivity 
and, 697 
histamine sensitivity and, 
69 


a-Carotene 
metabolism of, 377 
photosynthesis and, 458 
£-Carotene 
biopotency of, 374-75 
biosynthesis of, 372 
squalene and, 543 
determination of, 373 
fertility and, 378 
metabolism of, 377 
photosynthesis and, 458 
spectra of, 373 
synthesis of, 371 


to vitamin A, 377 
Carotenoid 
biosynthesis of, 372, 543-44 
photosynthesis and, 458 
y-radiation on, 371 
synthesis of, 371 
Carzinocidin, as antibiotic, 
212 
Carzinophilin, as antibiotic, 
168 


Casein 
biosynthesis of, 680 
phosphorylation of, 680 
Catalase 
biosynthesis of, 481 
antagonists and, 654 
coenzyme A and, 354 
drug metabolism and, 435 
of fish, 232 
Catalysis 
asymmetric 
amino acid synthesis and, 
691 


chelation and, 591-93 
nonenzymatic 
esterase action and, 
518-20 
Catechol 
bio-oxidation of, 480 
formation of 
drug metabolism and, 432 
Cathepsin 
from fish, 231 
of liver 494 
Capthepsin A, localization 
of, 494 
Cathepsin B 
localization of, 494 
purification of, 502 
specificity of, 502 
Cathepsin C 
kinetic studies and, 506 
localization of, 494 
transpeptidase activity and, 
692 


Cathomycin, see Novobiocin 
Celesticetin, as antibiotic, 
168 
Cell nuclei, protein biosyn- 
thesis and, 37-38, 
683-84 
Cellobiose 
conformation of, 19-20 
occurrence of, 26 
Cellobiuronic acid, occur- 
rence of, 28 
Cellulose 
biosynthesis of, 29-30, 269 
dietary 
nitrogen retention and, 405 
riboflavin production and, 
356 


for ion exchange 
protease separation and, 
503 


nitration of, 30 
thiamine biosynthesis and, 
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vitamin Bg and, 331 
Cephalosporin 

action of, 176-77 

biochemistry of, 175-77 

penicillin and, 176 

structures of, 176 
Cephalosporin C, as anti- 


biotic, 168 
Cephalosporin N, structural 
formula of, 176 


Cereal, nutrition and, 408-10 
Cereine, as antibiotic, 168 
Cerevioccidin, as antibiotic, 
212 
Chalinasterol, of marine 
invertebrates, 235 
Chelation 
ascorbic acid and, 313 
transamination and, 326-27 
asymmetric catalysis by, 
591-92 
vitamin Bg activity and, 593 
Chemotherapy 
cancer and, 146-59, 666-68 
drug resistance and, 
156-59 
reviews on, 159-60 
Chinyl alcohol, in roe, 231 
Chitin, hydrolysis of, 27 
Chloral hydrate, metabolism 
of, 436, 450 
Chloramphenicol 
metabolism of, 436 
on phage formation, 126 
protein biosynthesis and, 
45-46 
Chloretone, action of, 318 
Chlorobenzene, metabolism 
of, 432 
5-Chlorocytidine, antagonism 
by, 646 
Chloromycetin, see Chlor- 
amphenicol 
S-(p-Chloropheny])-glutathi- 
one, hydrolysis of, 439 
Chlorophyll 
carbon dioxide and, 458 
triplet state and, 458 
Chloroplast 
lipoic acid and, 349-50 
photosynthesis and, 456-59 
proteins of 
biosynthesis of, 683 
as semiconductor, 458 
Chlorpromazine, metabolism 
of, 430-31, 435 
Chlortetracycline 
nitrate reductase and, 360, 
437 
pantothenate sparing and, 
351 


vitamin A activity and, 377 
Cholestatetraenol, 235 
A-7-Cholestenol, of marine 

invertebrates, 235, 
236 
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Cholesterol 
atherosclerosis and, 680-81 
biosynthesis of, 533-60 
acetate and, 533-37 
coenzymes for, 553, 568 
enzymes and, 552-57 
leucine and, 568 
mevalonic acid and, 
544-52, 568-69 
pentose shunt and, 247-48 
sterol intermediates and, 
537-41 
of fish muscle, 230 
of marine invertebrates, 
235, 236 
metabolism of 
coenzyme A and, 353 
of serum 
ascorbic acid and, 315 
determination of, 696 
hypervitaminosis D and, 
382 
kwashiorkor and, 416 
proteins and, 680-81 
vitamin A storage and, 
373-74 
Cholic acid, activation of, 
477 


Choline 
biochemistry of, 304-7 
biosynthesis of, 304-6, 
582-83 
Choline dehydrogenase, 
properties of, 583 
Cholinesterase 
active center of, 523 
drug metabolism and, 441 
inhibition of, 430 
imidazole group and, 524 
Choline oxidase, occurrence 
of, 583 
Chromatography 
of flavin compounds, 469 
of tocopherols, 383 
Chromin, spectrum of, 208 
Chrysomycin, as antibiotic, 
169 
Chymotrypsin 
active center of, 463, 523 
characterization of, 
498-500 
electrophoresis of, 498 
esterase activity of 
imidazole and, 519-20 
fatty acid esters and, 508 
on growth hormone, 81 
heparin and, 505 
hexapeptide of, 261 
histidyl peptides and, 508 
on insulin, 517 
kinetic studies with, 503-4 
active center and, 521-22 
on £-lactoglobulin 
denaturation and, 517 
specificity of, 508 
trypsin and, 508 
a-Chymotrypsin 
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denaturation and, 679 
dimerization of, 498-99 
kinetic studies and, 503-4 
structure of, 499-500 
Chymotrypsin inhibitor, kin- 
etic studies and, 496 
Chymotrypsinogen 
activation of, 514, 515 
characterization of, 
498-500 
a-Chymotrypsinogen 
composition of, 499 
elastase and, 492 
molecular weight of, 499 
structure of, 499, 500 
Chymotrypsinogen B, ter- 
minal residues of, 500 
Cirrhosis, diet and, 418 
Citral, atherosclerosis pre- 
vention and, 680-81 
Citramalic acid 
formation of, 276 
metabolism of, 563 
Citric acid 
formation of 
in fish, 233 
tumors and, 139-40 
metabolism of 
vitamin D and, 381-82 
Citric acid cycle, see Tri- 
carboxylic acid cycle 
Citrovorum factor 
antagonism of, 647-48 
ascorbic acid and, 293 
biosynthesis of 
azathymine and, 655 
leukemia and, 293-94 
metabolism of, 288-89 
serine-glycine interconver- 
sion and, 290 
toxoplasmosis and, 294 
transformylation of, 579 
see also Formy] tetrahy- 
dropteroylglutamic acid 
Citrulline 
to arginine, 572 
biosynthesis of, 573 
biotin and, 321 
metabolism of, 572-76 
Citrulline phosphorylase, 
transcarbamylase and, 
573-74 
Cladinose 
in erythromycin, 190-91, 
196 


in erythromycin-B, 197 
Clotting, inositol phospha- 
tides and, 362 
Clupein, composition of, 225 
Cobalamin, protein binding 
of, 
Cobaltous ion, histidase and, 


Cocaine, catabolism of, 441 

Cocarboxylase, see Thiamine 
pyrophosphate 

Cocksackie virus 
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crystallization of, 117-18 
properties of, 118 
Codeine, dealkylation of, 429, 
430 
Coelenterata, sterols of, 236 
Coenzyme 
analogues of 
biological effects of, 
656-59 
incorporation and, 659-62 
cholesterol biosynthesis 
and, 553, 555 
respiratory, 460-78 
Coenzyme A 
acetylation of, 344 
phenylacetic acid and, 353 
aryl derivatives of, 440 
assay of, 350 
biosynthesis of 
inhibition of, 649 
tumors and, 691 
cholesterol biosynthesis 
and, 545, 553, 555-56 
cholic acid and, 477 
drug metabolism and, 435, 
440 
fluoroacetate and, 664 
heme synthesis and, 354 
hemin transfer and, 481 
hydroxymethylglutaric acid 
and, 550 
inhibition of, 658 
itaconate metabolism and, 
276 
mercaptopurine and, 150 
mevaldic acid and, 546 
phenylacetyl glutamine and, 
564 


Coliphage Tg, vitamin con- 
tent of, 331 
Collagen 
biosynthesis of 
ascorbic acid and, 685 
of fish, 226 
hydroxyproline formation 
and, 567 
Comirin, as antibiotic, 169 
Concanavalin A, glycogen 
and, 29 
Condensing enzyme, purifica- 
tion of, 270 
Conformation, of carbohy- 
drates, 15-22 
Congenital abnormality 
antimetabolites and, 666 
folic acid and, 293 
pantothenic acid and, 351 
vitamin A and, 378 
Congocidin, see Netropsin 
Conjugation 
drug metabolism and, 
438-41 
of phenols 
comparative metabolism 
and, 443-44 
Copper, oxidases and, 479-80 
Cordycepose, in cordycepin, 
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190 
Corn, nutrition and, 408-9 
Corphinamide, vitamin B;9 
and, 296 
Corrin ring, vitamin Bj2 
, 29 
Corticosteroid 
biochemistry of 
in U.S.S.R., 696-97 
hypervitaminosis D and, 382 
metabolism of 
scurvy and, 319 
Corticotropin 
amino acid sequence in, 
715-76 
biochemistry of, 72-79 
deuterium exchange in, 79 
intermedin and, 77, 87-88 
isolation of, 72-74 
oxidation of, 77-78 
pepsin and, 74, 76, 77 
scurvy and, 319 
species and, 75, 76 
structure of, 74-76 
activity and, 76-79 
synthesis of, 76 
Cortisone, hypervitaminosis 
D and, 382 
Countercurrent distribution 
of corticotropin, 72-73 
of growth hormone, 80 
of insulin, 57-58 
of intermedin, 84, 85, 86 
of oxytocin, 67 
of prolactin, 88 
of trichomycin, 209-10 
of vasopressin, 67 
Crabtree effect, glycolytic 
enzymes and, 257-58 
Creatine 
in fish muscle, 226, 227 
metabolism of 
vitamin E and, 386 
Creatinine, in fish muscle, 
226 
Cromycin 
in picromycin, 204 
structure of, 204-5 
Crustacea 
amino acids of, free, 228 
sterols of, 236 
Crystallography 
on insulin, 62-63 
on tobacco mosaic virus, 
113-14 
Cyanide 
ascorbic acid biosynthesis 
and, 31 
penicillin production and, 
174 


photosynthesis and, 459 
Cyanocobalamin, vitamin Bj2 
nomenclature and, 296 
Cyclodeaminase, action of, 
580 


Cyclodehydrase, action of, 
580 





Cyclohexane, conformations 
of, 17-18 

2-Cyclohexane-1-glycine, 
isoleucine antagonism 
and, 644 

1-Cyclohexenealanine, 
phenylalanine antagonism 
and, 644 

Cyclohexitol, conformation 


Cyclopentanealanine, leucine 
antagonism and, 644 

Cyclopentaneglycine, iso- 
leucine antagonism and, 
643 

1-Cyclopentenealanine, 
phenylalanine antagonism 

, 644 


Cyclopropane, excretion of, 
-50 


Cycloserine 
activity of, 167, 170 
as antibiotic, 169 
structural formula of, 167 
Cystaldimine, formation of, 
480 
Cystamine, bio-oxidation of, 
480 


Cystathionine 
to a-ketobutyric acid, 583 
vitamin Bg deficiency and, 

328-29 

Cysteic acid 
in fish muscle, 227 
inhibition by, 650, 653 

Cysteine 
antagonists of, 645 
in bacitracin-A, 179-80 
from cystine, 691 
ergothioneine biosynthesis 

and, 578 

Cysteinylglycinase, protein 

nature of, 

Cysteinyl group 
conjugation of 

drug metabolism and, 
439-40 

Cystine 
to cysteine, 691 
from griseoviridin, 178 
liver necrosis and, 419 
penicillin biosynthesis and, 

175 
Cystine reductase, action of, 
691 
Cytidine 
derivatives of 
antagonism and, 646 
Cytidine diphosphate choline, 
biosynthesis of, 306 
Cytidine nucleotide, inositol 
incorporation and, 362 
Cytidine triphosphate, of 
fish muscle, 229 

Cytochrome 

characteristics of, 472 

electron transport and, 











nitrate reduction and, 597 
nomenclature for, 471-72 
respiration and, 469-72 
Cytochrome-ag, properties 
of, 469-70 
Cytochrome-c 
biosynthesis of, 469 
of fish, 225 
isolation of, 696 
photoreduction of, 470 
photosynthesis and, 457 
proteolysis of 
denaturation and, 518 
purification of, 469 
N-terminal residues of, 469 
a-tocopheryl phosphate and, 
386 


Cytochrome-h, molecular 
weight of, 470 
Cytochrome oxidase, carbon 
monoxide and, 470 
Cytochrome reductase 
kinetic studies with, 468 
properties of, 468, 469 
vitamin A deficiency and, 
378 
Cytosine 
in amicetin, 187, 188 
biosynthesis of 
azaserine and, 149 
cancer and, 143 
Cytosine diphosphate 
polymerization of 
priming and, 622 


D 


DDT, see 1,1,1-Trichloro-2,2- 
bis-(p-chlorophenyl)ethane 
N-Dealkylation, of drugs, 
428-30, 434 
O-Dealkylation, of drugs, 
430-34 
Deamidation, drug metabolism 
and, 441 
Deamido diphosphopyridine 
nucleotide, biosynthesis 
Deaminase 
microsomal, 428 
for purines, 152, 632, 690-91 
for pyrimidines, 635 
for threonine, 583 
see also specific deaminases 
Deamination 
of alanine, 693 
of drugs, 428, 434 
oxidative 
urea formation and, 695 
1-Deazaadenine, antagonism 
by, 646 
1-Deazaguanine, antagonism 
by, 646 


Decarboxylase, of fish, 232, 
233 


Decarboxylation 
chelation and, 591-92 
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of oxalic acid, 277 
De-esterification, drug 
metabolism and, 441 
Deguanidase, action of, 575 
Dehalogenation, drug meta- 
bolism and, 442 
Dehydroascorbic acid, as 
tumor inhibitor, 155 
Dehydrochlorination, insec- 
ticide metabolism and, 
442 
Dehydrogenase 
amino acid, 595-96 
diphosphopyridine nucleo- 
tide linked 
analogues in, 658-59 
stereospecificity of, 460 
mechanism of action of, 
463-66 
see also specific dehydro- 
genases 
Deiodase, action of, 587 
Demerol, see Meperidine 
Demethylation, of drugs, 
428-30, 434 
Denaturation 
of growth hormone, 81 
of myosin 
from fish, 224 
proteolysis and, 516-18 
reversibility of, 679 
Dental caries, thiamine and, 
342-43 
Deoxycholic acid, electron 
transport system and, 
470-71 
Deoxycorticosterone, hyper- 
vitaminosis D and, 382 
Deoxycytidine deaminase, 
action of, 635 
2-Deoxy-D-gluconic acid, 
glucose oxidase and, 


2-Deoxyglucose, glycolysis 
and, 262 
Deoxypyridoxine 
action of, 658 
nitrogen retention and, 332 
transaminase and, 332 
Deoxyr ibonuclease 
biochemistry of, 616-18 
pancreatic, 616-17 
protein biosynthesis and, 
Deoxyribonuclease I 
action of, 616-17 
purification of, 617 
Deoxyribonuclease II 
action of, 618 
sources of, 617-18 
Deoxyribonucleic acid 
azathymine and, 636 
base ratios of 
from fish muscle, 228 
biosynthesis of, 626 
ageing and, 690 
analogue incorporation 
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and, 660-61 
antagonism and, 654 
mitotic activity and, 141, 

143 

in phage, 125-26 

purine analogues and, 668 
composition of 

from phage, 124-25 
of fish muscle, 228 
of fish testes, 229 
genetic information and, 

124 


hydrolysis of 
phosphodiesterases and, 
620 
induction activity of, 668 
malnutrition and, 415 
phosphate uptake and, 691 
on polydeoxyribonucleotide 
formation, 626 
protein biosynthesis and, 
36-40 
sequence studies on, 37 
synthesis of 
enzymatic, 625-26 
of viruses 
bacterial, 124-26 
insect, 115, 116 
vitamin A deficiency and, 
378 
Deoxyribonucleoprotein, 
deoxyribonuclease and, 
617 
Deoxyribonucleoside triphos- 


phate 
incorporation of 
polydeoxyribonucleotide 
formation and, 625-26 
Deoxyribose 
biosynthesis of, 250 
vitamin B,9 and, 300 
from ethanol, 250 
Deoxyriboside 
formation of 
cancer and, 144 
Deoxyuridine 
derivatives of 
antagonism and, 646 
to thymidine, 634, 635 
Deoxyuridine-5'-phosphate, 
to thymidylic acid, 291 
Desamino-actinocyl-threonine, 
from actinomycins, 181 
Desmosterol, cholesterol bio- 
synthesis and, 538, 541 
Desosamine 
in erythromycin, 190-91, 
195-96 
in erythromycin-B, 197 
in methymycin, 205-6 
in narbomycin, 208 
in picromycin, 204 
Deuterium-exchange 
corticotropin and, 79 
insulin and, 62 
Dextran 
borate and, 685-86 
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chemistry of, 30 
electrophoresis of, 685-86 
hydrolysis of, 26 
liver polysaccharide and, 
686 
sulfonation of, 23 
Dextran-1, 6-glucosidase, ac- 
tivity of, 686 
Diabetes 
pentose shunt and, 246 
sorbitol and, 266 
Diacetylmorphine, dealkyla- 
tion of, 429 
Diamine oxidase 
inhibitors of, 480 
mechanism of action of, 
480 


specificity of, 595 
2, 4-Diamino-5-arylazopyrim- 
idine, folic acid antago- 
nism and, 647 
2, 6-Diamino-8-aryl-8-deaza- 
purine, folic acid antag- 
onism and, 647 
2, 4-Diamino-6-p-chlorophen- 
ylpteridine, antagonism 
by, 648 
Diaminopimelic acid 
isomers of, 584 
metabolism of, 584-85 
sporulation and, 584-85 
2, 6-Diaminopur ine 
metabolism of, 152, 656 
mitosis and, 656 
protein biosynthesis and, 
43-44 
Diaphorase 
bioluminescence and, 359 
of chloroplasts, 468 
inositol assay and, 361 
Diatretyne-2, structure of, 210 
O-Diazoacetyl-L-serine, see 
Azaserine 
6-Diazo-5-oxo-L-norleucine 
action of, 629, 664 
as antibiotic, 169, 171 
glutamine and, 171, 564 
on tumors, 148-49, 667 
resistance and, 158-59 
Dicarboxylic acid, biosynthe- 
sis of, 272-73 
Dicumarol, oxidative phos- 
phorylation and, 392 
Diet 
ascorbic acid and, 315, 316 
biological value of, 405-7 
carbohydrate in 
nitrogen balance and, 404-5 
cellulose in 
riboflavin and, 356 
corn and, 408-9 
digestibility and, 404-5 
fats in 
protein sparing and, 404 
of fish, 233-35 
improvement of 
protein and, 407-10 
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necrogenic 
selenium and, 388-89 
thiamine storage and, 340- 
41 
wheat and, 409 
vitamin Bg and, 331 
8-Diethylaminoethyl diphenyl- 
propylacetate 
action of, 447-48 
codeine metabolism and, 
430 
Diethylbarbituric acid, ex- 
cretion of, 450 
Diethylriboflavin, incorpora- 
tion of, 661 
Differentiation 
antimetabolites and, 664-66 
nuclear proteins and, 683-84 
Dihydro-2-desaminofolic 
acid, antagonism by, 647 
Dihydrohydroxymethyl pyrim- 
idine, thymidine biosyn- 
thesis and, 635 
Dihydrolipoic acid, transa- 
cetylation and, 348, 349 
Dihydroorotate dehydrogen- 
ase, dihydrouracil de- 
hydrogenase and, 633 
Dihydropteroylglutamic acid, 
metabolism of, 579-80 
Dihydropyrimidine, hydrol- 
ysis of, 633 
Dihydropyrimidine dehydro- 
genase, properties of, 
633 


Dihydropyrimidine hydrolase, 
properties of, 633 

Dihydrothiamine, activity of, 
346 


Dihydrouracil 
catabolism of 
cancer and, 144 
Dihydrouracil dehydrogenase, 
action of, 633 
Dihydroxyacetone phosphate 
photosynthesis and, 458-59 
rhamnose metabolism and, 
265 
3, 4-Dihydroxyphenylalanine, 
melanin formation and, 


480 

3, 4-Dihydroxyphenylalanine 
decarboxylase, inhibi- 
tion of, 586 

2, 5-Dihydroxytoluquinone, 
from actinomycins, 181-82 

Dihydrozymosterol, choles- 
terol biosynthesis and, 
540-41 

Diiodotyrosine, deiodination 
of, 587 

Diisopropylphosphofluor idate, 
esterase activity and, 
522-26 

4-Dimethylaminoazobenzene 

demethylation of, 428 
metabolism of, 437-38 








Dimethylaminoethanol, 
action of, 306-7 
4-(p-Dimethylaminostyryl) 
quinoline, anticancer 
activity and, 155 
5, 6-Dimethylbenzimidazole 
analogues of 
incorporation of, 662 
biosynthesis of, 298 
4, 4-Dimethyl-cholesta-di- 
enol, as cholesterol 
precursor, 540 
1, 2-Dimethyl-4, 5-diamino- 
benzene, vitamin B,2 
biosynthesis and, 298 
Dimethyldihydrolipoic acid, 
activity of, 348 
L-8, N-Dimethylleucine, from 
viridogrisein, 178 
2, 4-Dinitrophenol 
metabolism of, 437 
oxidative phosphorylation 
, 688 
as uncoupling agent, 475 
Dipeptidase 
of fish, 231-32 
of liver, 494 
mechanism of action of, 
507 
Dipeptide, carboxypeptidase 
inhibition and, 511 
Diphenyl, see Biphenyl 
Diphenyl-p-phenylene di- 
amine tocopherol ac- 
tivity of, 387 
Diphosphopyridine nucleotid- 
ase 
action of, 463 
activity of, 326 
distribution of, 462-63 
Diphosphopyridine nucleotide 
analogues of 
action of, 658-59 
electron transer and, 
359-60 
incorporation and, 662 
binding sites of, 463 
cholesterol biosynthesis 
and, 553, 554 
deficiency of 
fatty liver and, 419 
dehydrogenases and 
binding of, 659 
stereospecificity of, 460 
determination of, 461 
electron transfer and, 468 
of fish muscle, 229 
lipoic acid and, 348-49 
mercaptopurine and, 150 
oxidative phosphorylation 
and, 475 
transhydrogenase and, 466 
Diphosphopyridine nucleotide 
oxidase, ascorbic acid 
and, 481 
Diphosphopyridine nucleotide 
peroxidase 








Elas 
Elas 
Elec 
Elec 
on 


on 


Elec 











flavin and, 358 
roperties of, 468 
Disaccharide 
of magnamycins, 198, 203 
see also specific disaccha- 
rides 
Disulfide bond 
a-chymotrypsinogen and, 
500 


denaturation and, 679 
of insulin, 59 
oxytocin activity and, 70 
trypsin and, 501-2 
1, 2-Dithiolane-3-carboxylic 
acid, synthesis of, 347 
6, 8-Dithioloctanoic acid, 
see Dihydrolipoic acid 
3, 5-Dithiopentanoic acid, 
synthesis of, 349 
Djenkolic acid, antagonism 
by, 663 
Dodecyl aldehyde, biolumi- 
nescence and, 359 
DON, see 6-diazo-5-oxo-L- 
norleucine 
Drug 
excretion of, 449-50 
metabolism of, 427-54 
activation of, 448-49 
inhibitors of, 447-48 
sex and, 446-47 
species and, 443-44, 446-47 


Eburicoic acid 
biosynthesis of, 542-43 
ergosterol biosynthesis 

and, 569 

Echinodermata, sterols of, 


Echinomycin 
as antibiotic, 169 
chemistry of, 177 
Egg 
hatchability of 
vitamin E and, 389 
thiamine and, 341 
see also Roe 
Elasmobranch, collagen of, 
226 
Elastase, a-chymotrypsino- 
gen and, 492 
Elastin, proteolysis of, 
492-93 
Elastoidin, x-ray crystal- 
lography on, 226 
Elastolysis, enzymes and, 
492-93 
Electrolyte balance, kwashi- 
orkor and, 416 
Electron microscopy 
on polyribonucleotides, 624 
on tobacco mosaic virus, 
106, 112, 114 
Electron transport 
cytochrome sequence and, 
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471 
flavoproteins and, 468 
fragmentation of, 470-71 
in fungi 
riboflavin and, 357 
tocopherols and, 385-86 
vitamin A deficiency and, 
378 
vitamin K and, 391 
Electrophoresis 
of chymotrypsin, 498 
of dextran, 685-86 
of fish proteins, 225 
of lactic dehydrogenase, 461 
of milk proteins, 681 
of serum proteins 
atherosclerosis and, 
680-81 
Embden-Meyerhof pathway, 
257-62 
Encephalitis virus, arthro- 
pod-borne, 118 
Encephalomalacia, vitamin 
E and, 389 
Endopeptidase 
new 
from insects, 494 
from liver, 493, 494 
from microorganisms, 
494-95 
pancreatic, 491-93 
from skin, 494 
procarboxypeptidase and, 
516 


Enolase 
action of, 262 
purification of, 262 
Entner-Doudoroff pathway, 
252 
Enucleation, protein bio- 
synthesis and, 37-38 
Enzyme 
active center of 
model systems and, 518- 
20 
adaptation of 
ribonucleic acid and, 
43-44 
amino acid deficiency and, 


ascorbic acid deficiency 
and, 254 
of bacteriophage, 127 
biochemistry of 
in U.S.S.R., 691-96 
biosynthesis of 
deoxyribonucleic acid and, 
39-40 
ribonucleic acid and, 43-45 
carboxylation 
photosynthesis and, 459 
cytochromes, 469-72 
for deoxyribonucleic acid 
synthesis, 625-26 
drug metabolism and, 
427-54 
from fish, 231-33 
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flavo-, 467-69 
action of, 355, 358-60 
on foreign compounds, 
427-54 
normal role of, 444-45 
specie comparison and, 
443-44 
glycolytic, 259-62 
Pasteur effect and, 257-58 
kwashiorkor and, 415 
nucleic acid metabolism 
and, 613-42 
old yellow, 355, 359, 467 
of pentose phosphate path- 
way, 248-49 
protein deficiency and, 414 
proteolytic 
see Proteolysis; Proteo- 
lytic enzyme; and spe- 
cific proteases 
purine metabolism and, 
613-42 
pyrimidine metabolism 
and, 613-42 
respiratory, 460-78 
for ribonucleic acid syn- 
thesis, 621-25 
in sterol biosynthesis, 
552-57 
of tricarboxylic acid cycle, 
270-72 
on tumor growth, 155 
in urea biosynthesis, 572-74 
for vitamin Bg reactions, 
328-29 
Enzymology 
in U.S.S.R., 691-96 
see also Enzyme 
Ephedrine, deamination of, 
428 
Epimerase 
of pentose shunt 
mammalian tissue and, 
249 
uridine diphosphate galac- 
tose, 263-64, 267-68 
Epimerization, sugar config- 
uration and, 22 
Epinephrine 
a@-aminoisobutyric acid, 
594 
ascorbic acid and, 314, 319 
metabolism of, 441, 587 
phosphorylase and, 260 
Ergosterol 
biosynthesis of, 291, 541-44, 
569 


of marine invertebrates, 235 
methionine and, 291 
Ergothioneine 
biosynthesis of 
histidine and, 578 
catabolism of, 578 
nicotinamide and, 578 
Erythritol tetranitrate, 
metabolism of, 437 
Erythrocyte 
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chemistry of, 30 

electrophoresis of, 685-86 

hydrolysis of, 26 

liver polysaccharide and, 
6 


68 
sulfonation of, 23 
Dextran-1, 6-glucosidase, ac- 
tivity of, 686 
Diabetes 
pentose shunt and, 246 
sorbitol and, 266 
Diacetylmorphine, dealkyla- 
tion of, 429 
Diamine oxidase 
inhibitors of, 480 
mechanism of action of, 
480 


specificity of, 595 
2, 4-Diamino-5-arylazopyrim- 
idine, folic acid antago- 
nism and, 647 
2, 6-Diamino-8-aryl-8-deaza- 
purine, folic acid antag- 
onism and, 647 
2, 4-Diamino-6-p-chlorophen- 
ylpteridine, antagonism 
by, 648 
Diaminopimelic acid 
isomers of, 584 
metabolism of, 584-85 
sporulation and, 584-85 
2, 6-Diaminopur ine 
metabolism of, 152, 656 
mitosis and, 656 
protein biosynthesis and, 
43-44 
Diaphorase 
bioluminescence and, 359 
of chloroplasts, 468 
inositol assay and, 361 
Diatretyne-2, structure of, 210 
O-Diazoacetyl-L-serine, see 
Azaserine 
6-Diazo-5-oxo-L-norleucine 
action of, 629, 664 
as antibiotic, 169, 171 
glutamine and, 171, 564 
on tumors, 148-49, 667 
resistance and, 158-59 
Dicarboxylic acid, biosynthe- 
sis of, 272-73 
Dicumarol, oxidative phos- 
phorylation and, 392 
Diet 
ascorbic acid and, 315, 316 
biological value of, 405-7 
carbohydrate in 
nitrogen balance and, 404-5 
cellulose in 
riboflavin and, 356 
corn and, 408-9 
digestibility and, 404-5 
fats in 
protein sparing and, 404 
of fish, 233-35 
improvement of 
protein and, 407-10 
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necrogenic 
selenium and, 388-89 
thiamine storage and, 340- 
41 
wheat and, 409 
vitamin Bg and, 331 
8-Diethylaminoethyl diphenyl- 
propylacetate 
action of, 447-48 
codeine metabolism and, 
430 
Diethylbarbituric acid, ex- 
cretion of, 450 
Diethylriboflavin, incorpora- 
tion of, 661 
Differentiation 
antimetabolites and, 664-66 
nuclear proteins and, 683-84 
Dihydro-2-desaminofolic 
acid, antagonism by, 647 
Dihydrohydroxymethyl pyrim- 
idine, thymidine biosyn- 
thesis and, 635 
Dihydrolipoic acid, transa- 
cetylation and, 348, 349 
Dihydroorotate dehydrogen- 
ase, dihydrouracil de- 
hydrogenase and, 633 
Dihydropteroylglutamic acid, 
metabolism of, 579-80 
Dihydropyrimidine, hydrol- 
ysis of, 633 
Dihydropyrimidine dehydro- 
genase, properties of, 
633 


Dihydropyrimidine hydrolase, 
properties of, 633 

Dihydrothiamine, activity of, 
346 


Dihydrouracil 
catabolism of 
cancer and, 144 
Dihydrouracil dehydrogenase, 
action of, 633 
Dihydroxyacetone phosphate 
photosynthesis and, 458-59 
rhamnose metabolism and, 
265 
3, 4-Dihydroxyphenylalanine, 
melanin formation and, 
480 
3, 4-Dihydroxyphenylalanine 
decarboxylase, inhibi- 
tion of, 586 
2, 5-Dihydroxytoluquinone, 
from actinomycins, 181-82 
Dihydrozymosterol, choles- 
terol biosynthesis and, 
540-41 
Diiodotyrosine, deiodination 
of, 587 
Diisopropylphosphofluoridate, 
esterase activity and, 
522-26 
4-Dimethylami b 
demethylation of, 428 
metabolism of, 437-38 








Dimethylaminoethanol, 
action of, 306-7 
4-(p-Dimethylaminostyryl) 
quinoline, anticancer 
activity and, 155 
5, 6-Dimethylbenzimidazole 
analogues of 
incorporation of, 662 
biosynthesis of, 298 
4, 4-Dimethyl-cholesta-di- 
enol, as cholesterol 
precursor, 540 
1, 2-Dimethyl-4, 5-diamino- 
benzene, vitamin B,2 
biosynthesis and, 298 
Dimethyldihydrolipoic acid, 
activity of, 348 
L-§, N-Dimethylleucine, from 
viridogrisein, 178 
2, 4-Dinitrophenol 
metabolism of, 437 
oxidative phosphorylation 
and, 6 
as uncoupling agent, 475 
Dipeptidase 
of fish, 231-32 
of liver, 494 
mechanism of action of, 
507 
Dipeptide, carboxypeptidase 
inhibition and, 511 
Diphenyl, see Biphenyl 
Diphenyl-p-phenylene di- 
amine tocopherol ac- 
tivity of, 387 
Diphosphopyridine nucleotid- 
ase 
action of, 463 
activity of, 326 
distribution of, 462-63 
Diphosphopyridine nucleotide 
analogues of 
action of, 658-59 
electron transer and, 
359-60 
incorporation and, 662 
binding sites of, 463 
cholesterol biosynthesis 
and, 553, 554 
deficiency of 
fatty liver and, 419 
dehydrogenases and 
binding of, 659 
stereospecificity of, 460 
determination of, 461 
electron transfer and, 468 
of fish muscle, 229 
lipoic acid and, 348-49 
mercaptopurine and, 150 
oxidative phosphorylation 
and, 475 
transhydrogenase and, 466 
Diphosphopyridine nucleotide 
oxidase, ascorbic acid 
and, 481 
Diphosphopyridine nucleotide 
peroxidase 
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flavin and, 358 
properties of, 468 
Disaccharide 
of magnamycins, 198, 203 
see also specific disaccha- 
rides 
Disulfide bond 
a-chymotrypsinogen and, 
500 


denaturation and, 679 
of insulin, 59 
oxytocin activity and, 70 
trypsin and, 501-2 
1, 2-Dithiolane-3-carboxylic 
acid, synthesis of, 347 
6, 8-Dithioloctanoic acid, 
see Dihydrolipoic acid 
3, 5-Dithiopentanoic acid, 
synthesis of, 349 
Djenkolic acid, antagonism 
by, 663 
Dodecyl aldehyde, biolumi- 
nescence and, 359 
DON, see 6-diazo-5-oxo-L- 
norleucine 
Drug 
excretion of, 449-50 
metabolism of, 427-54 
activation of, 448-49 
inhibitors of, 447-48 
sex and, 446-47 
species and, 443-44, 446-47 


Eburicoic acid 
biosynthesis of, 542-43 
ergosterol biosynthesis 

and, 

Echinodermata, sterols of, 


Echinomycin 
as antibiotic, 169 
chemistry of, 177 
Egg 
hatchability of 
vitamin E and, 389 
thiamine and, 341 
see also Roe 
Elasmobranch, collagen of, 
226 
Elastase, a-chymotrypsino- 
gen and, 492 
Elastin, proteolysis of, 
492-93 
Elastoidin, x-ray crystal- 
lography on, 226 
Elastolysis, enzymes and, 
492-93 
Electrolyte balance, kwashi- 
orkor and, 416 
Electron microscopy 
on polyribonucleotides, 624 
on tobacco mosaic virus, 
106, 112, 114 
Electron transport 
cytochrome sequence and, 
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471 
flavoproteins and, 468 
fragmentation of, 470-71 
in fungi 
riboflavin and, 357 
tocopherols and, 385-86 
vitamin A deficiency and, 
378 
vitamin K and, 391 
Electrophoresis 
of chymotrypsin, 498 
of dextran, 685-86 
of fish proteins, 225 
of lactic dehydrogenase, 461 
of milk proteins, 681 
of serum proteins 
atherosclerosis and, 
680-81 
Embden-Meyerhof pathway, 
257-62 
Encephalitis virus, arthro- 
pod-borne, 118 
Encephalomalacia, vitamin 
E and, 389 
Endopeptidase 
new 
from insects, 494 
from liver, 493, 494 
from microorganisms, 
494-95 
pancreatic, 491-93 
from skin, 494 
procarboxypeptidase and, 
516 


Enolase 
action of, 262 
purification of, 262 
Entner-Doudoroff pathway, 
252 
Enucleation, protein bio- 
synthesis and, 37-38 
Enzyme 
active center of 
model systems and, 518- 
20 
adaptation of 
ribonucleic acid and, 
43-44 
amino acid deficiency and, 


ascorbic acid deficiency 
and, 254 
of bacteriophage, 127 
biochemistry of 
in U.S.S.R., 691-96 
biosynthesis of 
deoxyribonucleic acid and, 
39-40 
ribonucleic acid and, 43-45 
carboxylation 
photosynthesis and, 459 
cytochromes, 469-72 
for deoxyribonucleic acid 
synthesis, 625-26 
drug metabolism and, 
427-54 
from fish, 231-33 
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flavo-, 467-69 
action of, 355, 358-60 
on foreign compounds, 
427-54 
normal role of, 444-45 
specie comparison and, 
443-44 
glycolytic, 259-62 
Pasteur effect and, 257-58 
kwashiorkor and, 415 
nucleic acid metabolism 
and, 613-42 
old yellow, 355, 359, 467 
of pentose phosphate path- 
way, 248-49 
protein deficiency and, 414 
proteolytic 
see Proteolysis; Proteo- 
lytic enzyme; and spe- 
cific proteases 
purine metabolism and, 
613-42 
pyrimidine metabolism 
and, 613-42 
respiratory, 460-78 
for ribonucleic acid syn- 
thesis, 621-25 
in sterol biosynthesis, 
552-57 
of tricarboxylic acid cycle, 
270-72 
on tumor growth, 155 
in urea biosynthesis, 572-74 
for vitamin Bg reactions, 
328-29 
Enzymology 
in U.S.S.R., 691-96 
see also Enzyme 
Ephedrine, deamination of, 
428 
Epimerase 
of pentose shunt 
mammalian tissue and, 
249 
uridine diphosphate galac- 
tose, 263-64, 267-68 
Epimerization, sugar config- 
uration and, 22 
Epinephrine 
a@-aminoisobutyric acid, 
594 
ascorbic acid and, 314, 319 
metabolism of, 441, 587 
phosphorylase and, 260 
Ergosterol 
biosynthesis of, 291, 541-44, 
569 


of marine invertebrates, 235 
methionine and, 291 
Ergothioneine 
biosynthesis of 
histidine and, 578 
catabolism of, 578 
nicotinamide and, 578 
Erythritol tetranitrate, 
metabolism of, 437 
Erythrocyte 
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adenosine triphosphate for- 
mation and, 478 
cobalamin binding and, 684 
ergothioneine and, 578 
glycolysis and, 687 
heme biosynthesis in 
vitamins and, 582 
hemolysis of 
vitamin E and, 390 
hypervitaminosis D and, 
382 


lactic dehydrogenase and, 
461 


nicotinamide ribosidase 
and, 578 
nucleosidases of, 463 
tripeptidase of, 491 
viability of 
phosphofrucktokinase and, 
260-61 
Erythroglobulin, cobalamine 
binding to, 684 
Erythrolosamine 
in erythromycin-C, 197 
structure of, 195, 196 
Erythromycin 
chemistry of, 190-96 
structural formula for, 191 
Erythromycin-B 
chemistry of, 196-97 
structural formula for, 197 
Erythromycin-C, structure 
of, 197 
Erythronolide 
degradation of, 191-94 
of erythromycin, 190-91 
Esterase 
action of 
nonenzymatic model for, 
518-20 
active center of, 523 
chymotrypsin and, 519-20, 
521-22 
drug metabolism and, 441 
trypsin and, 508 
Estradiol 
a-aminoisobutyric acid 
and, 593-94 
bio-oxidation of, 445 
drug metabolism and, 447 
phenol oxidase and, 480 
purine biosynthesis and, 581 
Etamycin, see Viridogrisein 
Ethanol 
to deoxyribose, 250 
inhibition of 
glutamine and, 565 
Ethanolamine 
choline synthesis and, 305-6 
from xanthomycin, 210 
Ether 


aromatic 

bio-oxidation of, 430, 434 
ethyl 

excretion of, 449-50 
thio 

bio-oxidation of, 430-31, 
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434 
Ethereal sulfate, biosyn- 
thesis of, 439 
Ethionine 
action of, 307 
drug metabolism and, 449 
incorporation of, 659, 660 
inhibition by, 650-51 
protein biosynthesis and, 45 
tumors and, 667 
p-Ethoxyacetanilide, metab- 
olism of, 430 
Ethyl acetate 
biosynthesis of 
thiamine and, 343 
Ethylaniline, dealkylation of, 
429 
S-Ethylcysteine, antagonism 
by, 645 
Ethyl diazopyruvic acid, 
antagonism by, 645 
6-Ethyl-8-mercaptooctanoic 
acid, action of, 347-48 
Eulicin, as antibiotic, 169 
Eurocidin, as antibiotic, 212 
Exopeptidase, new, 490-91 
Eye 
inositol and, 360 
vitamin A and, 376 


F 


Farnesinic acid, squalene 
biosynthesis and, 551-52 
Farnesol, squalene biosyn- 
thesis and, 551-52 
Fat 
dietary 
protein sparing and, 404 
riboflavin deficiency and, 
357 
of fish, 230-31 
metabolism of 
vitamin Bj2 and, 300-1 
in roe, 231 
stability of 
vitamin E and, 387 
utilization of 
vitamin Bg and, 333 
Fatty acid 
adenylic anhydride of, 570 
bio-oxidation of 
in fish, 233 
biosynthesis of 
macrolides and, 203-4 
pentose shunt and, 247-48 
to carbohydrate, 273, 275 
esters of 
proteases and, 508 
of fish muscle, 230, 231 
in roe, 231 
Fatty liver 
carnitine and, 306-7 
choline and, 306 
lactation and, 419 
lysine and, 409 
methylaminoethanol and, 306 





Fermentation 








Entner-Doudoroff pathway 
and, 252 
of nicotinic acid, 325 
thiamine level and, 346 
Ferric ion, vitamin Bg ac- 
tivity and, 594 
Ferroflavoprotein, succinic 
dehydrogenase and, 358 
Fertility 
vitamin A and, 378 
vitamin E and, 389 
Fibrinolysin, corticotropin 
activity and, 77 
Filipin, as antibiotic, 169 
Fish 
biochemistry of, 223-44 
drug metabolism of, 443-44 
enzymes in, 231-33 
nonprotein nitrogen of, 
226-28 
nucleic acids of, 228-29 
nutrition of, 233-35 
nutritive value of, 408 
phospholipides of, 229-31 
protein of, 223-26 
sterols of, 235-36 
Flavensomycin, as anti- 
biotic, 169 
Flavicid, spectrum of, 208 
Flavin 
chromatographic behavior 
of, 469 
nitro reductase and, 436-37 
Flavin adenine dinucleotide 
amino acid oxidases and, 595 
bioluminescence and, 359 
biosynthesis of, 358 
nitrite reductase and, 598 
polarography on, 355 
to riboflavin, 468-69 
Flavin mononucleotide, see 
Riboflavin-5'-phosphate 
Flavipin, as antibiotic, 169 
Flavoenzyme, see Flavo- 
protein; and specific 
flavoenzymes 
Flavonoid 
hypervitaminosis A and, 379 
thiamine decomposition 
and, 340 
Flavoprotein 
action of, 358-60 
bioluminescence and, 359 
nitro reductase and, 436 
respiration and, 467-69 
spectra of, 355 
N-2-Fluorenyldiacetamide, 
glutamic dehydrogenase 
and, 596 
Fluorescence 
antibody reaction and, 120 
diphosphopyridine nucleo- 
tide and, 461 
folic acid assay and, 293 
photosynthesis and, 458 
polymixin action and, 
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184-85 
riboflavin and, 355, 357 
vitamin D assay and, 380 

Fluoride, on chlorella cells, 


Fluoroacetic acid 
action of, 664 
metabolism of, 444 
tumors and, 139-40 
tricarboxylic acid cycle 
and, 271 
2-Fluoroadenosine, tumors 
and, 156, 636 
Fluoroanthranilic acid, an- 
tagonism by, 645 
Fluorocitric acid, biosyn- 
thesis of, 271 
Fluorodinitrobenzene, histi- 
dyl residues and, 525- 
26 
Fluorokinase, action of, 
569 
5-Fluoroorotic acid, tumors 
and, 153, 636, 667 
o-Fluorophenylalanine, in- 
corporation of, 660 
p-Fluorophenylalanine, in- 
corporation of, 659-60 
p-Fluorophenylserine, phen- 
ylalanine antagonism 
and, 645 
Fluorophosphate, formation 
of, 5 
Fluoropyruvic acid, lactic 
dehydrogenase and, 140 
5-Fluorouracil 
bacteriostasis and, 636 
incorporation of, 636, 660 
thymidylic acid biosynthe- 
sis and, 636 
tumors and, 152-53, 636, 
667 
Folic acid 
see Folic acid group; Pter- 
oylglutamic acid; and 
specific folic acid com- 
pounds 
Folic acid group 
antagonists of, 293-95, 
647-48 
chemotherapy and, 668 
differentiation and, 665 
assay of, 293 
biochemistry of, 285-93 
biosynthesis of, 292 
congenital malformation 
and, 293 
drug resistance and, 157 
formimino transfer and, 
580-81 
glycine-serine intercon- 
version and, 289-90, 
578-81 
glycine toxicity and, 293 
histidase and, 576 
leukemia and, 293-94 
methionine biosynthesis 
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and, 291 

pigmentation and, 293 

serine-glycine intercon- 
version and, 289-90, 
578-81 

in serum, 302 

oe biosynthesis and, 

1 


vitamin Bj2 and, 302 
Folic acid reductase, action 
of, 290-91 
Folinic acid, see Citrovorum 
factor 
Follicle-stimulating hormone 
biochemistry of, 92-94 
characterization of, 94 
isolation of, 92-94 
molecular weight of, 94 
Foreign compounds, metabo- 
lism of, 427-54 
Formaldehyde 
hydroxy methylcytosine 
biosynthesis and, 636 
serum protein levels and, 
681 
thymidine biosynthesis 
on tobacco mosaic virus, 
114 
For mamide 
action of 
cancer and, 154 
Formic acid 
ergosterol biosynthesis 
and, 542 
ethanolamine methylation 
and, 583 
from imidazoleacetic acid, 
577 
incorporation of 
nucleic acid biosynthesis 
and, 690 
metabolism of 
leukemia and, 156-57 
serine metabolism and, 
579 
thymidine biosynthesis 
and, 635 
Formiminoglutamic acid 
amethopterin and, 147 
excretion of, 580-81 
metabolism of, 287-88 
from urocanic acid, 576- 
717 
Formiminoglycine, adeno- 
sine triphosphate pro- 
duction and, 285-87 
Formimino group 
transfer of, 285-89 
folic acid and, 580-81 
Formimino-tetrahydrop- 
teroylglutamic acid, 
metabolism of, 288 
Formimino transferase, 
action of, 286 
Formylation 
serine metabolism and, 





579 
of starch, 29 
8-Formylcrotonic acid, 
from cladinose, 191 
N-Formylglutamic acid 
citrovorum factor and, 580 
formation of, 288-89 
N-Formylglycinamide ribo- 
tide, azaserine and, 
148 


(a-N-Formy])-glycinami- 
dine ribotide, inosinic 
acid biosynthesis and, 
626-27 

Formyl group 

citrovorum factor and, 579 
transfer of, 285-89 
Formyl tetrahydropteroyl- 
glutamic acid 
metabolism of, 287-88, 
290, 579-81 
see also Citrovorum factor 
Foromacidin 
as antibiotic, 169, 170 
chemistry of, 207-8 

Fowl-plague virus, bio- 
chemistry of, 119-21 

Free energy change 

of adenosine triphosphate 
hydrolysis, 260, 476-77 

of glutamine hydrolysis, 
565 


Fructose 
biosynthesis of 
photosynthesis and, 458- 
59 


from glucose, 24 
inositol and, 361 
from sorbitol, 266 
Fructose-6-phosphate 
to acetyl phosphate, 251 
from glucosamine-6-phos- 
phate, 267 
N-Fructosyl anthranilic 
acid, tryptophan bio- 
synthesis and, 591 
Fucose 
biosynthesis of, 265-66 
in follicle-stimulating hor- 
mone, 94 
metabolism of, 265-66 
in myxo-viruses, 119 
Fumagillin 
chemistry of , 208-9 
spectrum of, 208 
Fumagillol 
chemistry of, 208-9 
structure of, 209 
Fumaric acid 
pregnanolone reduction 
and, 467 
tetrahydrocortisone re- 
duction and, 467 
Fungi, tricarboxylic acid 
cycle and, 270 
Fungichromatin, as anti- 
biotic, 169 
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Fungichromin, as antibiotic, 


G 


Galactamine, pantolactone 
resolution and, 355 
Galactose 
to ascorbic acid, 253, 254 
fermentation of, 252 
in follicle-stimulating 
hormone, 94 
metabolism of, 263-65 
in myxo-viruses, 119 
phosphoglucomutase and, 
263 


Galactosemia, etiology of, 
263 


8-Galactosidase 
biosynthesis of 
antagonists and, 654, 655 
induced, 41 
5-hydroxyuridine and, 43- 


Galactowaldenase, action of, 
263-64, 267-68 
Gamma-ray 
on carotenoids, 371 
on foods 
riboflavin and, 358 
thiamine and, 346 
vitamin Bg and, 332 
Gancidin, as antibiotic, 212 
Gelatin, of fish scales, 226 
Genetic control 
amethopterin resistance 
and, 157 
protein biosynthesis and, 
35-40 


Gentiobiose, radiolabelling 
Germination 
sulfanilamide and, 656-57 
a-Globulin 
atherosclerosis and, 680- 
81 


cobalamin and, 684 
8-Globulin, cholesterol and, 
680-81 
y-Globulin 
fish and, 226 
kwashiorkor and, 416 
Globulin X, of fish, 224-25 
Glucagon 
amino acid sequence in, 66 
biochemistry of, 65-67 
insulinase and, 494 
isolation of, 65-66 
molecular weight of, 66 
phosphorylase and, 260 
proteolysis and, 66 
structure of, 66-67 
Glucokinase, induced forma- 
tion of, 41 
Gluconeogenesis, alanine 
transaminase and, 594 
Gluconic acid, fermentation 
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of, 252 
L-Gluconic dehydrogenase, 
action of, 467 
Gluconokinase, from mam- 
mals, 249 
Glucosamine 
biosynthesis of, 266-67 
conformation, 21 
in interstitial cell-stimu- 
lating hormone, 92 
in myxo-viruses, 119 
saccharides of, 27 
Glucosamine-6-phosphate, 
formation of, 564-65 
Glucosan, from pentoses, 
249-50 
Glucose 
to ascorbic acid, 253-55 
biosynthesis of 
photosynthesis and, 458 - 
59 


catabolism of 
tumors and, 139 
in fish muscle, 232 
inositol biosynthesis and, 
361 
metabolism of 
biotin and, 321 
in phage deoxyribonucleic 
acid, 125 
polysaccharides of, 28-31 
from sorbitol, 256 
thymine biosynthesis and, 
126 


xylose isomerase and, 24 
Glucose oxidase, on deoxy- 
gluconic acid, 480 

Glucose-6-phosphatase 
purification of, 261 
rickets and, 381 

Glucose-1-phosphate, hy- 

drolysis of, 261 

Glucose-6-phosphate 

cholesterol biosynthesis 
and, 555 

metabolic pathways and, 
259 


Glucose-6-phosphate dehy- 
drogenase 
cholesterol biosynthesis 
and, 555 
coenzymes and, 249 
diabetes and, 246 
a-Glucosidase, biosynthesis 
of, 4 
1, 6-Glucosidase, occurrence 
of, 686 
Glucoside, in nucleocidin, 
190 


Glucosone, Crabtree effect 


Glucuronic acid 
to ascorbic acid, 253-55 
conjugation of, 444-45 
drugs and, 438 
excretion of 
drugs and, 438 


from inositol, 362 
metabolism of, 252-57 
Glucuronic acid-xylulose 
pathway, 252-57 
8-Glucuronidase, role of, 

438 


Glucuronide 
formation of, 268 
drug metabolism and, 
438 


Glucuronolactone 
to ascorbic acid, 253, 316 
xylulose formation and, 
255-56 
Glutamic acid 
activation of, 47 
biosynthesis of, 563 
leucine and, 569 
carbon dioxide fixation and, 
251-52 
catabolism of, 563 
vitamin Bg and, 328 
formimino transfer and, 
287-88 
from hydroxyproline, 566 
to mesaconate, 276 
metabolism of, 563 
photosynthesis and, 458 
to proline, 565-66 
D-Glutamic acid 
bacterial cell wall and, 175 
sporulation and, 585 
Glutamic-aspartic transamin- 
ase, mechanism of 
action of, 592-93 
Glutamic dehydrogenase 
active sites and, 465 
crystallization of, 464 
m-halobenzoates and, 643 
inhibition of, 466, 596 
isophthalic acid and, 643 
m-nitrobenzoates and, 643 
properties of, 595-96 
sources of, 466 
stereospecificity of, 596 
Glutamic semialdehyde re- 
ductase, purification 
of, 566 
Glutaminase 
acid-base balance and, 565 
muscle activity and, 693 
sources of, 565 
Glutamine 
alchoholism and, 565 
ammonia metabolism and, 
563-64 
antagonism of, 644 
purine biosynthesis and, 
148, 149 
to asparagine, 562 
azaserine and, 171 
diazo-oxo-norleucine and, 
171 


to glucosamine, 266-67 

guanylic acid biosynthesis 
and, 630 

histidine biosynthesis and, 


a eT 








toxi 
fol 
Glyco 
r 
Glyce 


bios 





a 





90, tae RS ek ace: PLA 





577, 631, 632 
hydrolysis of 
azaserine and, 565 
free energy change of, 565 
metabolism of, 563-65 
ammonia and, 693-94 
protein biosynthesis and, 
564 
purine biosynthesis and, 564 
purine inhibitors and, 629 
urea formation and, 574 
Glutamine synthetase 
hyperoxidation and, 474 
oxygen tension and, 693 
Glutamylglutathione, gluta- 
mine biosynthesis and, 
563-64 
Glutaric acid, metabolism of, 
276-77 
Glutathione 
amethopterin and, 147 
in fish muscle, 227 
vitamin E and, 387 
Glycerol, phosphorylation 
of, 687 
Glycerol kinase 
activity of, 687 
crystallization of, 261 
Glycine 
biosynthesis of 
sulfonamide and, 657 
to deoxyribose, 250 
to glyoxylic acid, 274 
metabolism of, 578-83 
to purine 
azaserine and, 159 
mercaptopurine and, 150 
serine interconversion and, 
289-91 
toxicity of 
folic acid and, 293 
Glycocyamine kinase, occur- 
rence of, 576 
Glycogen 
assay of, 29 
biosynthesis of 
glucose metabolism and, 
247 


pathways of, 686 
tumors and, 258-59 
bound forms of, 686-87 
chemistry of, 28-29 
of fish, 232 
hydrolysis of, 26 
insulin and, 258-59 
molecular weight of, 29 
from pentoses, 249-50 
to sorbitol, 266 
Glycogenolysis, in fish, 232 
Glycolysis 
cancer and, 139-40 
Crabtree effect and, 257-58 
in fish, 233 
inhibitors of, 140 
insulin and, 258 
mercaptopurine and, 151 
nystatin and, 209 
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Pasteur effect and, 257-58 

pentose cycle and, 688 

rate of, 687 

scurvy and, 319-20 

serine biosynthesis and, 
581 

sodium bisulfite and, 688 

vitamin A and, 378 


Glycoside 


of amicetin, 187, 188 
antibiotics containing, 
185-90 
biosynthesis of, 25-26 
of hygromycin, 188-89 
of magnamycin, 197-98 
of novobiocin, 185, 186 
in nucleoside antibiotics, 
190 
optical rotation of, 21 
of steroids 
macrolides and, 204 
of streptothricin, 185 


Glyoxylic acid 


bio-oxidation of, 273 
biosynthesis of, 274 
metabolism of, 272-75 
photosynthesis and, 274 
transamination and, 582 
Glyoxylic acid cycle, 272-75, 
478-79 
Gramicidin 
derivatives of 
activity of, 697 
Gramicidin-S 
structure of, 178-79 
synthesis of, 179 
Grisamine, as antibiotic, 212 
Grisein, albomycin and, 180 
Griseoviridin 
as antibiotic, 169 
chemistry of, 178 
Growth, antimetabolites and, 
666-68 
Growth hormone 
amino acid sequence in, 
81-82 
a-aminoisobutyric acid 
and, 593-94 
biochemistry of, 79-83 
denaturation of, 81 
homogeneity of, 79-81 
isolation of, 79 
molecular weight of, 82, 83 
pantothenic acid and, 352 
proteolysis and, 81, 82 
structure of, 81-83 
activity and, 82 
species and, 82-83 
terminal residues of, 81-82, 
83 


transamination and, 594 


Guanidinium chloride, amino- 


peptidase and, 506 


y-Guanidobutyramide, forma- 


tion of, 575 
y-Guanidobutyric acid, for- 
mation of, 575 





Guanine 
analogues of 
incorporation of, 661 
antagonism of, 646 
histidine biosynthesis and, 
577, 631, 632 
incorporation of 
tumors and, 141, 143 
in vitamin B,2 compound, 
297 
Guanosine diphosphate, in 
fish liver, 229 
Guanosine triphosphate 
amino acid activation and, 
48-49 
of fish muscle, 229 
Guanylic acid 
biosynthesis of 
glutamine and, 630 
of fish liver, 229 
Gulonic acid 
to ascorbic acid, 253-55 
biosynthesis of, 24, 253, 
254 
Gulonolactone, to ascorbic 
acid, 316 
a-D-Gulosamine 
in antibiotics, 185 
in streptothricin, 23, 185 
synthesis of, 23 


H 


m-Halobenzoic acid, glutamic 
dehydrogenase and, 643 
Halogen compounds, metab- 
olism of, 442 
Hamamelonic acid diphos- 
phate, photosynthesis 
and, 459 
Heart disease, ascorbic acid 
and, 315 
HeLa cell 
glutaminase and, 565 
inositol and, 360 
protein biosynthesis in, 564 
tricarboxylic acid cycle 
and, 269 
Helical structure, of poly- 
ribonucleotides, 623-24 
Helicorubin, properties of, 
469-70 
a-Helix structure, of insulin, 
62-63 
Helvolic acid, cephalosporin 
and, 176 
Heme 
biosynthesis of, 469, 481 
glycine and, 582 
pantothenic acid and, 354 
vitamin Bg and, 328 
of catalase 
transfer of, 481 
Hemicellulose 
of corn, 27, 28 
of hemlock, 28 
of peanut, 28 
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Hemoglobin 
biosynthesis of 
ascorbic acid and, 318 
enucleation and, 38 
endopeptidase for, 494 
levels of 
in fish, 225 
mutations and, 35-36 
proteolysis of, 518 
regeneration of 
vitamin E and, 387 
sickle-cell, 35-36 


Hemoprotein 
biosynthesis of, 469 
hydroperoxidases, 481-82 
Heparin 
chymotrypsin and, 505 
trypsin and, 505 
Hepatoma, xanthine oxidase 
and, 143 
Heptulose-1, 7-diphosphate, 
phenylalanine biosyn- 
thesis and, 586 
Heredity 
amethopterin resistance 
see also Genetic control 
Heroin, see Diacetylmorphine 
Herpes-virus, morphology 
of, 123 
Heteropyrithiamine, forma- 
tion of, 340 
Hexachloroethane, metabo- 
lism of, 442 
Hexamethonium, excretion 
of, 449 
Hexobarbitol 
bio-oxidation of, 433 
metabolism of 
species and, 446-47 
Hexohydrobenzoic acid, 
aromatization of, 435 


Hexokinase 
alloxan and, 260 
biotin and, 321 


sources of, 260 
thermodynamics and, 260 
Hexosamine 
biosynthesis of, 266-68 
in follicle-stimulating 
hormone, 94 
Hexose 
metabolism of 
pentose and, 249-50 
in myxo-viruses, 119 
see also specific hexoses 
——— nucleic acids 


and, 
Histaminase, diamine oxi- 
dase and, 595 
Histamine, carotene and, 
697 


Histidase 
cofactor for, 576 
vitamin Bg and, 328 
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Histidine 
antagonism of, 644 
biosynthesis of, 291-92, 
577-78 
purines and, 630-32 
schematic diagram of, 632 
catabolism of, 287, 288, 
576-77 
derivatives of ,578 
ergothioneine biosynthesis 
and, 578 
esterase action and, 518-20, 
524-26 
folic acid and, 291-92 
from imidazole glycerol 
phosphate, 578 
metabolism of, 576-78 
antagonism and, 656-57 
biotin and, 321 
vitamin Bg and, 328 
in peptides 
proteases and, 507-8 
from purine, 577 
requirements for 
in rats, 411 
Histidinol phosphate, metab- 
olism of, 578 
Hitodesterol, of marine in- 
vertebrates, 236 
Homoarginine 
phosphorylation of, 476 
toxicity of, 651 
Homocysteine 
S-alkyl derivatives of 
antagonism and, 644 
ergosterol biosynthesis 
and, 542 
folic acid and, 291 
methylation of, 304, 305 
Homodjenkolic acid, action 
of, 
Homogentisic acid 
formation of, 586 
lysine deficiency and, 
412-13 


Homomycin, as antibiotic, 
212 


Homoserine, metabolism of, 
Homoserine kinase, threonine 
biosynthesis and, 584 
Homovanillic acid, epine- 

phrine catabolism and, 
587 


Hormone 
cancer and, 159 
corticotropin, 72-79 
follicle-stimulating, 92-94 
glucagon, 65-67 
growth hormone, 79-83 
insulin, 57-65 
intermedin, 83-88 
interstitial cell-stimulating, 


92 
oxytocin, 67-72 
prolacting, 88-89 
protein 


biochemistry of, 57-100 
proteolysis of, 61-62, 66, 
76-77, 81, 82 
thyrotropin, 89-92 
vasopressin, 67-72 
see also Corticosteroid; 
Steroid hormone; and 
specific hormones 
Horse racing 
winning from 
vitamin E and, 389 
Hydantoin, hydrolysis of, 
633 


Hydrazine, nitrogen fixation 
and, 596 
Hydrocarbon 
aliphatic 
aromatization of, 435 
bio-oxidation of, 433, 434 
aromatic 
bio-oxidation of, 431-32, 
434 
polycyclic, drug metabolism 
and, 448-49 
Hydrocephalus, vitamin A 
and, 378-79 
Hydrochloric acid 
secretion of 
biochemistry of, 689 
Hydrocortisone 
amino acid degradation 
and, 593 
hypervitaminosis D and, 
382 
Hydrogenase, nitrogen fixa- 
tion and, 596 
Hydrogen bond 
esterase action and, 524-26 
polyribonucleotide structure 
proteolysis and, 517 
vitamin Bg enzymes and, 
592, 593 
Hydrolase, dihydropyrimi- 
dine, 633 
Hydrolysis 
drug metabolism and, 441 
enzymatic 
mechanism for, 524-25 
nonenzymatic 
model systems for, 
518-20 
Hydroperoxidase, biochem- 
istry of, 481-82 
3-Hydroxyanthranilic acid 
activity of, 325 
cancer and, 323 
metabolism of, 588 
pathways of, 323, 324 
§-Hydroxyaspartic acid, in- 
hibition by, 650, 653 
5-Hydroxydeoxyuridine, 
antagonism by, 646 
3-Hydroxy-1, 8-dimethyl 
phenoxazone-2, 5-car- 
boxylic acid, from ac- 
tinomycins, 181-82 
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Hydroxyguanidine, transami- 
dination and, 576 
3-Hydroxyisovaleric acid, 
sterol biosynthesis and, 
547-48, 549 
D-a-Hydroxyisovaleric acid, 
from valinomycin, 184 
3-Hydroxykynurenine 
metabolism of, 588-89 
to nicotinic acid, 323 
Hydroxylamine 
from cycloserine, 167 
nitrate reduction and, 598 
nitrogen fixation and, 596 
on tobacco mosaic virus 
protein, 107 
transamidination and, 576 
Hydroxylamine reducatse, 
characterization of, 597 
Hydroxylation 
of aromatic rings 
drug metabolism and, 
431-32, 434 
peroxidase and, 473 
Hydroxylysine, biosynthesis 
of, 566-67 
5-Hydroxymethylcytosine 
biosynthesis of, 635-36 
glucose and, 125 
3-Hydroxy-3-methylglutaric 
acid 
biosynthesis of, 567-68 
metabolism of, 548, 549-50 
sterol biosynthesis and, 
547-48, 549 
Hydroxymethyl group 
reduction of 
thymine biosynthesis and, 
35 


6 
3-Hydroxy-3-methylpent-4- 
enoic acid, cholesterol 
biosynthesis and, 548 
Hydroxymethyl-tetrahydro- 
pteroylglutamic acid, 
metabolism of, 290 
Hydroxy methyl-tetrahydro- 
pteroylglutamic acid 
dehydrogenase, purifica- 
tion of, 290 
6-Hydroxynicotinic acid, for- 
mation of, 325 
y-Hydroxyornithine, trans- 
amination and, 566 
m-Hydroxyphenylhydracrylic 
acid, phenylalanine ca- 
tabolism and, 587 
p-Hydroxyphenylpyruvic acid 
lignin biosynthesis and, 587 
metabolism of, 586-87 
3-Hyrdroxypicolinic acid, 
from viridogrisein, 178 
5-Hydroxypipecolic acid, 
source of, 567 
Hydroxyproline 
biosynthesis of, 566-67 
ascorbic acid and, 319 
of collagen 
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fish and, 226 
metabolism of, 565-67 
scurvy and, 567 
Hydroxy-D-proline 
to pyrrole-2-carboxylic 
acid, 566 
from viridogrisein, 178 
8-Hydroxypropionic acid, 
metabolism of, 571 
Hydroxypyruvic acid, biosyn- 
thesis of, 274 
8-Hydroxyquinaldic acid, ex- 
cretion of, 589 
8-Hydroxyquinoline, conjuga- 
tion of, 444 
5-Hydroxytryptamine 
biosynthesis of, 590 
pyridoxal phosphate and, 
328 


a-tocopheryl phosphate and, 
386 


5-Hydroxytryptophan 
action of, 651 
insulinase and, 325 
5-Hydroxytryptophan decar- 
boxylase, pyridoxal phos- 
phate and, 328 
5-Hydroxyuridine, protein 
biosynthesis and, 43-44 
Hygromycin 
degradation of, 187-88 
structure of, 188-89 
Hypercholesteremia 
ascorbic acid and, 319 
coenzyme A and, 353 
prevention of, 680-81 
Hypervitaminosis A, symp- 
toms in, 379 
Hypervitaminosis D, bio- 
chemistry of, 382 
Hypoglycemia, kynurenic 
acid and, 588-89 
Hyponitrite, nitrate assimila- 
tion and, 598 
Hypoprothrombinemia, vita- 
min K and, 392 
Hypotaurine, ichthiamin and, 
340 


I 


Ichthiamin, structure of, 340 

Ichthulokeratin, of salmon 
egg, 226 

Ichthylepidin, molecular 
weight of, 226 

Ichthyocol, x-ray crystallog- 
raphy on, 226 

Idosamine, synthesis of, 23 

Iduronic acid, synthesis of, 
24 


Imidazole 
as catalyst, 518-20 
esterase activity and, 523- 
24 


Imidazoleacetic acid, to as- 
partic acid, 577 
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Imidazole glycerol phosphate 
biosynthesis of, 632 
configuration of, 631 
dehydrase for, 578 
histidine biosynthesis and, 

292, 578, 631, 632 

Immunochemistry 
dehydrogenases and, 467 
myxo-viruses and, 119-20 
pepsin and, 497 

Indole 
antagonism of, 644, 645 
biosynthesis of, 322 

Indoleacetic acid, catabolism 

of, 589-90 

Indoleacetic acid oxidase, 

properties of, 589 

Infection 
protein deficiency and, 414 
see also specific viruses 

Influenza virus 
amethopterin and, 668 
amino acid analogues and, 

667 
biochemistry of, 119-21 
infection process of, 121 
vitamin A deficiency and, 
378 
Infrared spectroscopy, on 
carbohydrates, 19 
Inosine, from adenylic acid, 
477 
Inosine diphosphate 
polymerization of 
priming and, 622 
Inosine-5'-phosphate dehy- 
drogenase 
cofactors for, 630 
purification of, 630 

Inosinic acid 

biosynthesis of, 626-29 
azaserine and, 171 

of fish muscle, 229 

formylation and, 580 

Inosinicase, action of, 629 

Inositol 
analogues of 

incorporation of, 662 
biochemistry of, 360-62 
bio-oxidation of 

antagonists and, 654 
biosynthesis of, 361 
clotting and, 362 
conformation of, 16-18 
determination of, 361 
of fish muscle, 230 
fructose and, 361 
to glucuronic acid, 362 
isolation of, 361 
isomers of 

activity of, 360 
metabolism of, 269, 361, 

362 


occurrence of, 360-61 
tissue culture and, 360 
Inositol dehydrogenase, 
action of, 361 
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Inositol phosphate, activity 
Insect : 

drug metabolism of, 443- 
44 


pentose shunt and, 248-49 
Insecticide, metabolism of, 
430, 442-43 
Insulin 
amino acid sequence in, 
58-59 
species and, 60 
aminopeptidase and, 506 
antigenicity of, 65 
biochemistry of, 57-65 
chymotrypsin and, 508 
crystallography of, 62, 63 
deuterium-exchange in, 
62, 63 
fibrils of, 64 
glycolysis and, 358-59 
homogeneity of, 57-58 
inactivation of, 64-65 
insulinase and, 493, 494 
molecular weight of, 58 
pentose shunt and, 246 
proteolysis of, 61-62, 517 
rennin specificity and, 
510-11 
structure of, 58-64 
activity and, 60-62 
thiamine deficiency and, 
342 
vitamin Bg and, 330 
Insulinase 


5-hydroxytryptophan and, 
325 

specificity and, 65, 493, 
494 


thiamine and, 342 
Inter medin 
amino acid sequence in, 
87-88 
biochemistry of, 83-88 
corticotropin and, 77, 
87-88 
isolation of, 83-87 
molecular weight of, 85, 
87 
species and, 86-87 
structure of, 87-88 
Interstitial cell-stimulating 
hormone 
biochemistry of, 92 
molecular weight of, 92 
purification of, 92 
Intrinsic factor 
purification of, 303-4 
vitamin Bj2 and, 304 
Iodine 
fish nutrition and, 234 
on tobacco mosaic virus, 
114 
Iodobenzene, metabolism of, 
439 


Iodoprotein, riboflavin-5'- 
phosphate and, 359 
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0-Iodosobenzoate, triose 
phosphate dehydrogenase 
and, 465 


Ionizing radiation, nucleic 
acid function and, 689 
Iproniazid 
action of, 448 
structure of, 448 
Iron 
absorption of 
ascorbic acid and, 318 
drug metabolism and, 434 
metabolism of 
vitamin E and, 387 
photosynthesis and, 457 
riboflavin production and, 
356-57 
Isoalloxazine 
derivatives of 
antagonism and, 648 
Isoascorbic acid, activity 
of, 318 
Isocitratase, action of, 272, 
273-74, 478 
Isocitric acid 
biosynthesis of, 272, 273- 
74 


phosphorylation quotients 
and, 474 
Isocitric dehydrogenase 
action of, 270-71 
mechanism of action of, 
466 
purification of, 270 
Isocitric lyase, see Iso- 
citratase 
Isoleucine 
antagonism of, 645 
biosynthesis of, 571 
deficiency of, 418 
dietary 
biological availability of, 
407 


incorporation of 
antagonists and, 643-44 
metabolism of, 570-72 
requirements for 
in rats, 411 
Isoleucinol, from bacitra- 
cin-A, 180 
Isolichenin, chemistry of, 
31 
Isomaltose, preparation of, 
26 


Isomaltotriose 
from glycogen, 29 
preparation of, 26 
Isomytilitol, incorporation 
of, 662 
Isoniazid, see Isonicotinyl- 
hydrazide 
Isonicotinylhydrazide 
antagonism and, 663-64 
diphosphopyridine nucleo- 
tide and, 444 
pantothenic acid and, 353 
Isophthalic acid, glutamic 


dehydrogenase and, 643 
Isophytol, synthesis of, 383 
Isoprene, mevalonic acid 

and, 547 
Isoprenoid compound 

biosynthesis of, 541-44 
leucine and, 568-69 
squalene biosynthesis and, 

535 


Isovaleric acid, sterol bio- 
synthesis and, 547-48, 
549 


Isoxanthopterin, biosynthe- 
sis of, 292 

Itaconic acid, metabolism of, 
275-76, 563 


J 


Janus Green B, as uncou- 
pling agent, 475 
JHM-virus, size of, 123 


K 


Keratinization, vitamin A 
deficiency and, 378 
8-Ketoadipic acid, metab- 
olism of, 277, 589 
a-Keto-t-amino caproic 
acid, to pipecolic acid, 
467 
a-Ketobutyric acid 
biosynthesis of 
homoserine and, 583 
3-Ketogalactonic acid, metab- 
olism of, 254-55 
2-Ketogluconic acid, fermen- 
tation of, 252 
2-Ketogluconic acid-6-phos- 
phate, pentose shunt 
and, 249 
a-Ketoglutaric acid, metab- 
olism of, 276-77 
a-Ketoglutaric dehydrogen- 
ase, action of, 467 
3-Ketogulonic acid, metab- 
olism of, 254-55 
a-Ketoisovaleric acid, to 
pantoic acid, 572 
a-Ketopantoic acid, bio- 
synthesis of, 354 
17-Ketosteroid, kwashiorkor 
and, 416 
a-Ketosuccinamic acid, as- 
paragine biosynthesis 
and, 5 
Kinetic studies 
with chymotrypsin 
active center and, 521-22 
with proteolytic enzymes, 
503-7 
methods for, 507 
Kinetin riboside, cancer and, 
155-56 
Kwashiorkor 
liver activity and, 415 
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marasmus and, 415, 416, 
417-18 
protein deficiency and, 
414-18 
therapy for, 417 
Kynurenic acid, hypogly- 
cemia and, 588-89 
Kynureninase, properties 
of, 589 
Kynurenine 
hydroxylation of, 588 
metabolism of, 588-89 
to nicotinic acid, 323 
Kynurenine transaminase, 
purification of, 588 


L 


Lactaldehyde 
rhamnose metabolism and, 
265 
serum protein levels and, 
681 


§8-Lactam, penicillin synthe- 
sis and, 172-73 
Lactaminic acid, to N- 
acetylglucosamine, 27 
Lactation 
fatty liver and, 419 
pentose shunt and, 248 
Lactic acid, in fish, 232 
Lactic dehydrogenase 
electrophoresis of, 461 
inhibition of, 140, 466 
6-mercaptopyruvate and, 
467 
B-Lactoglobulin, proteoly- 
sis of, 516-17, 518 
Lactone 
macrocyclic 
in antibiotics, 190-208 
of nemotin, 210 
Lactose 
biosynthesis of, 263-65 
metabolism of, 264-65 
penicillin production, 174 
Laminaribiose, synthesis of, 
25 
14-nor-Lanostadienol, cho- 
lesterol biosynthesis 
and, 538 
Lanosterol 
biosynthesis of, 538, 539-40 
to cholesterol, 538-40 
glucose-6-phosphate and, 
555 
mechanism of, 539, 540 
occurrence of, 538 
from squalene, 537 
Lanthionine, antagonism 
and, 663 
Lecithin 
of fish muscle, 230, 231 
in roe, 231 
Lens, inositol and, 360 
Leucine 
analogues of 
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differentiation and, 666 
antagonism by, 662 
antagonism of, 644, 645 
metabolism of, 567-70 
to mevalonic acid, 568 

D-Leucine, from virido- 

grisein, 178 

Leucine aminopeptidase 
corticotropin activity, 76 
on glucagon, 66 
mechanism of action, 505-6 
protein nature of, 490 

Leukemia 
amethopterin and, 147 
chemotherapy of 

folic acid antagonists 

and, 668 

purine analogues and,667 
drug resistance and, 156 
folic acid and, 293-94 
reserpine and, 155 

Levulinic acid, lycopene 
biosynthesis and, 543 
Lichenin, chemistry of, 31 
Light scattering 
on nucleic acid 
from tobacco mosaic 
virus, 110 
of polyribonucleotides, 624 
Lignin, biosynthesis of, 587 
Lipase 
of milk, 681 
protein deficiency and, 414 
Lipide 
of fish, 229-31 
in roe, 231 
Lipoamide, activity of , 348-49 
Lipogenesis, mercapto- 
purine and, 150 
Lipoic acid 
acetylation of, 348 
action of, 348-50 

optical isomerism and, 348 
activation of, 348 
analogues of, 347-48, 648 
biochemistry of, 347-50 
differentiation and, 350 
diphosphopyridine nucleo- 

tide and, 348-49 
homologues of, 347-48 

inhibition by, 349 

a-ketoglutaric dehydro- 
genase and, 467 

liver disease and, 350 
metabolism of, 349-50 
photosynthesis and, 349-50 
synthesis of, 347 
Lipoprotein 
of brain 

composition of, 681 

8-Lipoprotein 
electrophoresis of 

inositol and, 362 
Lipothiamide, synthesis, 350 
Liver disease 
drug metabolism and, 446 
lipoic acid and, 350 





necrosis 
selenium and, 389 
yeasts and, 418-19 
pantothenic acid and, 352 
see also Fatty liver 
Lophenol, structure of, 540 
Luciferase, biolumines- 
cence and, 359 
Luciferin, adenylic anhy- 
dride of, 570 
Lycobiose, structure of, 27 
Lycopene, biosynthesis of, 
543-44, 569 
Lycotetraose, structure, 27 
Lymph, pentose shunt and, 
246 


Lysine 
antagonism of, 645 
biosynthesis of, 584-85 
cereal diets and, 408-9 
deficiency of, 418 
degradation of, 585 
dietary 
biological availability 
of, 407 
fatty liver and, 409 
feather pigmentation and, 
292-93 
in fish extractives 
seasonal variation, 227 
homogentisic acid and, 
412-13 
kwashiorkor and, 417 
metabolism of, 584-85 
methionine and 
synergism of, 413 
penicillin biosynthesis and, 
572 
protein utilization and, 407 
requirements for 
in infants, 411 
in women, 410 
xanthine oxidase and, 480 
€-Lysine acylase 
activity of, 490-91 
specificity of, 585 
Lysozyme, chymotrypsin 
action and, 504 
Lyxoflavin, incorporation 
of, 661-62 
Lyxoflavin nucleotide, ac- 
tivity of, 468 
Lyxose, conformation of, 
18, 21-22 


Macrolide 
antibiotics as, 190-208 
biochemistry of, 202-4 
Magnamycin 
chemistry of, 197-204 
structural formulafor, 198 
Magnamycin-b 
degradation of, 199-202 
structural formulafor, 203 
Magnesium ion 


760 


adenosine triphosphatase 
activity and, 682-83 
cholesterol biosynthesis 
oxidative phosphorylation 
and, 475 
vitamin Bg activity and, 594 
Magnetic resonance, on 
carbohydrates, 19 
Malic dehydrogenase 
purification of, 271 
specificity of, 271 
Malic enzyme 
biosynthesis of 
amino acid utilization and, 
653 
Malic synthetase, action of, 
272, 273, 478 
Malnutrition, see Nutrition 
Malonic acid 
in plants 
tricarboxylic acid cycle 
and, 697-98 
Maltase 
biosynthesis of 
antagonism and, 654 
Maltose, conformation of, 
19-20, 25 
Mammary gland, pentose 
shunt and, 248 
Manganese ion 
cholesterol biosynthesis 
and, 55 
photosynthesis and, 457 
Mannose 
from dextran, 23 
in follicle-stimulating 
hormone, 94 
in interstitial cell-stimulat- 
ing hormone, 92 
in myxo-viruses, 119 
saccharides of, 26-27 
Mannose phosphate, confor- 
mation of, 20 
Marasmus, kwashiorkor and, 
415, 416, 417-18 
Measles virus, diameter of, 
123 
Melanin, formation of, 480 
Melanocyte-stimulating 
hor mone 
see Intermedin 
Menadione 
biosynthesis of, 391 
determination of, 391 
electron transport and, 391 
photosynthesis and, 457 
synthesis of 
tritium labelling and, 391 
Menadione bisulfite, activity 
of, 392-93 
Meningo-p mnitis virus, 
biochemistry of, 124 
Mental disease, ascorbic 
acid and, 315 
Meperidine, dealkylation of, 
429 
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6-Mercaptopur ine 
action of, 656 
cancer and, 149-51 
catabolism of, 151 
coenzyme A and, 150 
derivatives of 
activity of, 151 
diphosphopyridine nucleo- 
tide and, 150 
on glycolysis, 151 
incorporation of, 661 
mechanism of action of, 
629-30 
metabolism of, 444, 656 
mitosis and, 656 
purine biosynthesis and, 
149-50 
on respiration, 151 
tumor resistance and, 157, 
158 
8-Mercaptopyruvate, re- 
duction of, 467 
5-Mercaptouracil, antago- 
nism by, 646 
Mercapturic acid 
conjugation of 
drug metabolism and, 
439-40 
Meromyosin, activation of, 
683 


Mesaconic acid 
glutamic acid and, 563 
metabolism of, 275-76 
Mescaline, deamination of, 
428 


Mesenterin, as antibiotic, 
212 

Metabolic antagonist, bio- 
chemistry of, 643-78 

Metal ion, oxidative phos- 
phorylation and, 475 

Metalloflavoprotein, nitrite 
reductase and, 597-98 

Metaphosphate, as phospha- 
gen, 476 

Methadone, dealkylation of, 
429 


Methemoglobin, biolumines- 
cence and, 359 
Methemoglobin reductase, 
diaphorase and, 359 
Methenyl-tetrahydropteroyl- 
glutamic acid 
formimino transfer and, 
580 
metabolism of, 287, 288 
Methionine 
activation of, 46, 570 
analogues of 
differentiation and, 666 
antagonism of, 644, 645 
biosynthesis of, 291 
vitamin B12 and, 299, 


300 
choline and, 304-7 
ergosterol biosynthesis and, 
291, 541-42, 569 


ergothioneine biosynthesis 
and, 57 
folic acid and, 291 
incorporation of 
serum proteins and, 683 
liver necrosis and, 419 
lysine and 
synergism of, 413 
penicillin production and, 
174 
radioactive 
tumor growth and, 684 
requirements for 
in rodents, 411-12 
sper midine formation and, 
576 
to thiamine, 345 
Methionine sulfoximine, in- 
corporation of, 655 
3-Methoxy-4-hydroxymand- 
elic acid, epinephrine 
catabolism and, 587 
Methylamine 
in fish muscle, 226, 227 
from xanthomycin, 210 
Methylaminoantipyrine 
dealkylation of, 429, 435 
metabolism of, 443 
Methylaminoethanol, trans- 
methylation and, 306 
Methylamphetamine, dealkyl- 
ation of, 429, 435 
4-Methylanthranilic acid, 
tryptophan metabolism 
and, 651 
5-Methylanthranilic acid, 
antagonism by, 645 
a-Methylaspartic acid 
inhibition by, 650 
urea formation and, 695, 
696 
Methylation 
drug metabolism and, 440-41 
of epinephrine compounds, 
587 


of ethanolamine, 582-83 
of polysaccharides, 28-31 
Methyl-6-benzyl-sulfonamido 
penicillinate 
activity of, 173 
structural formula of, 173 
3-Methylcholanthrene, drug 
metabolism and, 448, 449 
3-Methylcrotonic acid 
cyclic regeneration of, 550 
sterol biosynthesis and, 
547-48, 549 
5-Methyldeoxycytidine, thymi- 
dine biosynthesis and, 635 
3'-Methyldimethylaminoazo- 
benzene, urea formation 
and, 574 
Methylene blue 
on tobacco mosaic virus, 
105-6 
tocopherol activity of, 387 
Methylenecholesterol, of 











yl- 


mi- 
635 
O- 





marine invertebrates, 
235, 236 
Methylene tetrahydropteroyl- 
glutamic acid, serine bio- 
synthesis and, 579-80 
Methylethanolamine, methyl 
transfer and, 583 
Methylethyl ketone, formation 
of, 570-71 
N-Methylformamide, tumor 
resistance and, 159 
N-Methylformamide, ureido- 
succinic acid and, 154 
3-Methylglutaconic acid 
hydroxymethylglutaric acid 
interconversion to, 549- 
50 


sterol biosynthesis and, 
547-48, 549-51 
a-Methylglutamic acid, in- 
hibition by, 650 
Methyl group 
biosynthesis of 
vitamin Bj2 and, 300,581 
to ethanolamine, 582-83 
metabolism of, 304-7 
Methylhistidine, in fish 
muscle, 227 
Methylmalonic semialdehyde, 
formation of, 571 
Methyl-a-maltoside, bio- 
synthesis of, 25-26 
2-Methylmercaptopurine, 
occurrence of, 297 
a-Methylmethionine, an- 
tagonism by, 645 
N-Methylnicotinamide, for- 
mation of, 440 
a-Methylolserine, aldol 
cleavage of, 591 
w-Methylpantothenic acid, 
antagonism by, 351 
w-Methylpantethine 
action of, 351 
antagonism by, 649 
a-Methylserine, aldol 
cleavage of, 591 
Methylsulfonium methionine, 
utilization of, 650-51 
o-Methylthreonine 
incorporation of, 660 
isoleucine antagonism and, 


643 
4-Methyltryptophan, action 
of, 651 
a-Methylvaline, antagonism 
5 


N-Methylvaline, from 
echinomycin, 177 
Methymycin 
chemistry of, 205-6 
structural formula for, 206 
Mevaldic acid, cholesterol 
biosynthesis and, 545-46, 
568 


Mevalonic acid 
anhydro derivatives of, 546 
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biosynthesis of, 557 
leucine and, 568 
8-carotene biosynthesis and. 
543 
cholesterol biosynthesis and, 
544-52, 568-69 
from hydroxymethylglutaric 
acid, 548 
synthesis of, 544 
Miamycin, as antibiotic, 169 
Microbiological assay, of 
vitamin B12, 301-2 
Micrococcin, pumilin and, 


Micrococcin-P 
action of, 177 
bacitracin-F and, 178 
chemistry of, 177-78 
Microorganism 
proteinases of, 494-95 
see also Bacteria; Fungi; 
Virus; and Yeast 
Microsome 
amino acid activation and, 
48-49 
cholesterol biosynthesis and, 
53 


dealkylations and, 428-30, 
433-34 
drug metabolism and, 427- 
35, 446 
solubility factors, 445 
hydroxylations and, 431-32, 
433-34 
Microscopy, see Electron 
microscopy 
Microspectrophotometry, 
inositol assay and, 361 
Microwave spectroscopy 
on carbohydrates, 19 
on flavoenzymes, 467 
photosynthesis and, 458 
Mikamycin, as antibiotic, 
212 


Milk 
flavin nucleotides and, 358 
pentose shunt and, 248 
processing of 
vitamin Bg and, 332-33 
proteins of 
fractionation of, 681 
substitutes for, 407-8 
tricarboxylic acid cycle 
and, 269 
urea and, 405 
Millet, corn diet and, 408-9 
Mitochondria 
cholesterol biosynthesis 
and, 553 
demethylation activity of 
microsomes and, 42 
Mitochrome 
action of, 481 
molecular weight of, 481 
Mitomycin, as antibiotic, 
212 
Mitosis 
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amethopterin and, 294 
deoxyribonucleic acid 
biosynthesis and, 141, 
143 
diaminopurine and, 656 
mercaptopurine and, 150, 
656 
Molecular weight, see 
Protein, molecular 
weights; specific pro- 
teins and other macro- 
molecules 
Mollisine, as antibiotic, 169 
Mollusca, sterols of, 235-36 
Molybdenum 
flavoenzymes and, 357, 468 
nitrogen fixation and, 597 
Monilin, as antibiotic, 212 
Monoamine oxidase, spec- 
ificity of, 595 
Muconic acid, nicotinic acid 
and, 3 
Mucopolysacchar ide 
ascorbic acid and, 319 
biosynthesis of, 266-67, 268 
Mumps virus, biochemistry 
of, 121-22 
Muscle 
contraction of 
cadmium and, 688 
silver nitrate and, 688 
of fish 
enzymes of, 231-33 
lipides of, 230 
metabolism and, 233 
nitrogenous compounds of, 
226-28 
nucleic acids in, 228-29 
nucleotides in, 229 
proteins of, 223-25 
metabolism of 
pentose shunt and, 248-49 
Muscular dystrophy, vitamin 
E and, 386, 390 
Mustard gas, on phage, 125 
Mutation, protein biosynthe- 
sis and, 35-40 
Mycaminose, in magnamycin, 
197-98 
Mycarose 
in magnamycin, 197-98 
of spiramycins, 208 
Mycolic acid, structure of, 25 
Mycolutein, as antibiotic, 
169 
Mycommata 
of fish muscle 
myosin and, 224 
Mycosamine 
from amphotericin-B, 209 
from nystatin, 209 
Mycothricin, as antibiotic, 169 
Myoalbumin, of fish, 224-25 
Myogen 
of fish, 224-25 
molecular weight of, 225 
Myoglobin, of fish, 225 
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Myokinase, molecular weight 
of, 477 
Myosin 
denaturation of 
freezing and, 224 
of fish, 223-24 
Myxoma virus, tissue culture 
and, 124 
Myxo-virus, biochemistry of, 
119-22 


N 


Naphthalene 
hydroxylation of, 431-32 
metabolism of, 439-40 
a-Naphthol, conjugation of, 
444 


2-Naphthylamine, hydroxyl- 
ation of, 431 
Narbomycin 
as antibiotic, 169 
chemistry of, 208 
lactone of, 206, 207 
Narcotic 
metabolism of 
sex and, 447 
Nebularin, structure of, 190 
Necrogenic diet, selenium 
and, 388-89 
Nemotin, structure of, 210 
Nemotinic acid, structure of, 
210 
Neoinosamine-2, from hydro- 
mycin, 188 
Neomethymycin 
as antibiotic, 169 
chemistry of, 206-7 
methymycin and, 206-7 
structural formula for, 207 
Neoplasm 
etiology of, 145-46 
normal tissue and, 137-46 
see also Cancer; Tumor; 
and specific tumors 
Neopyrithiamine, action of, 
344 
Nerve, thiamine deficiency 
and, 342 
Netropsin 
as antibiotic, 168 
structural formula of, 177 
Neuraminic acid, influenza 
virus and, 121 
Neuraminidase, action of, 
121 
Newcastle disease virus, 
biochemistry of, 121-22 
Niacin, see Nicotinic acid 
Nicoscorbine, scurvy and, 
318 
Nicotinamidase, vitamin Bg 
analogues and, 658 
Nicotinamide 
analogues of 
diphosphopyridine nucleo- 
tide and, 658-59 
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antagonists of, 649 
ascorbic acid and, 318 
biochemistry of, 321-26 
cholesterol biosynthesis and, 
554 
metabolism of, 325 
methylation of, 440 
ribosidase for, 578 
Nicotinamide ribosidase, 
ergothioneine and, 578 
Nicotine, metabolism of, 429 
Nicotinic acid 
antagonists of, 326, 649 
availability of, 326 
biosynthesis of, 587-89 
diphosphopyridine nucleo- 
tide formation and, 462 
fermentation of, 325 
metabolism of, 325 
pantothenic acid and, 353 
riboflavin and, 358 
stability of, 325-26 
thiamine and, 343 
from tryptophan, 322-25 
Nigerose 
occurrence of, 25 
synthesis of, 25 
Nitrate, assimilation of, 
596-98 
Nitrate reductase 
bioluminescence and, 359 
chlortetracycline and, 
360 


cofactors for, 597 
drug metabolism and, 436- 
37 
properties of, 468 
Nitrite reductase, character- 
ization of, 597-98 
m-Nitrobenzoic acid, glutamic 
dehydrogenase and, 643 
p-Nitrobenzoic acid, metab- 
olism of, 436 
p-Nitrobenzyl alcohol, metab- 
olism of, 436 
Nitrogen 
balance 
protein requirements and, 
403-5 
fixation of, 596-98 
metabolism of 
vitamin E and, 386 
nonprotein 
of fish, 226-28 
retention of 
protein sources and, 408 
Nitroglycerin, metabolism of, 
437 


p-Nitrophenol, conjugation of, 
444 


p-Nitrophenylacetic acid 
hydrolysis of 
chymotrypsin and, 522 
imidazole group and, 518- 
19 
p-Nitrotoluene, metabolism 
of, 436 





Nonprotein nitrogen, of fish, 
226-28 
Norepinephrine 
ascorbic acid and, 314 
metabolism of, 441, 587 
Noviose, from novobiocin, 
185, 186 
Novobiocin 
activity of, 185 
as antibiotic, 169 
degradation of, 185-87 
structural formula for, 187 
Nucleic acid 
azaguanine incorporation 
into, 151 
biochemistry of 
in U.S.S.R., 689-9t 
biosynthesis of, 690 
analogue incorporation and, 
659-62 
antagonism and, 654-55, 
668 


vitamin Bj2 and, 299-300 
vitamin E and, 386 
differentiation and, 665 
enzymology of, 613-42 
of fish, 228-29 
ionizing radiation and, 689 
metabolism of 
cancer and, 140-41 
fluoropyrimidines and, 
152-53 
of Newcastle disease virus, 
121 
sequence of nucleotides of 
phosphodiesterase and, 
619-20 
of tobacco mosaic virus, 
109-12 
Nucleocidin 
as antibiotic, 169 
structure of, 190 
Nucleoprotamine 
arginine of 
deoxyribonucleic acid and, 
229 
composition of, 226 
Nucleoprotein 
see Deoxyribonucleoprotein; 
Nucleoprotamine; Nucleo- 
tropomyosin; and Ribo- 
nucleoprotein 
Nucleoside 
in antibiotics, 190 
‘see also specific nucleosides 
Nucleoside deaminase, of 
fish muscle, 233 
Nucleotide 
amino acid activation and, 
47-48 
amino acid incorporation 
and, 44-45 
in fish muscle, 229 
flavin 
action of, 358-60 
interconversion of 
adenylsuccinate and, 561 





metabolism of 
cancer and, 140-41 
protein biosynthesis, 43-44 
purine 
de novo biosynthesis, 142 
see also specific nucleotides 
Nucleotropomyosin 
of fish, 224 
ribonucleic acid of, 228 
Nutrition 
amino acids and, 407, 410-13 
ascorbic acid and, 314-15 
biochemistry of, 403-26 
of fish, 233-35 
folic acid and, 292-93 
foodstuff assay and, 405-7 
protein in 
deficiency of, 413-18 
improvement of, 407-10 
requirements for, 403-5 
vitamin Bg and, 329-31 
vitamin B12 and, 299-301 
Nybomycin, as antibiotic, 169 
Nystatin 
activity of, 209 
chemistry of, 209 
spectrum of, 208 


Oo 


Octamethylpyrophosphor - 
amide, bio-oxidation of, 
430 

Octulose-8-phosphate, pen- 
tose shunt and, 249 

Odyssic acid, nemotin and, 
210 


Odyssin, nemotin and, 210 
Old yellow enzyme 
mechanism of action of, 467 
molecular weight of, 359 
spectroscopy on, 355 
Oleandomycin 
as antibiotic, 170 
macrolide structure of, 
190, 204 
Oleandrin, oleandomycin and, 


L-Oleandrose, in oleando- 
mycin, 204 
Oligosaccharide, chemistry 
of, 24-28 
Optical rotation 
of carbohydrates, 21 
of dextrans, 30 
of methyl glycosides, 25-26 
molecular shape and, 15 
of ribonucleic acid, from to- 
bacco mosaic virus, 109 
zymogen activation and, 515 
Ornithine 
to citrulline, 573-74 
metabolism of, 572-76 
to proline, 566 
Ornithine peptidase, activity 
of, 491 
Orotic acid 
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antagonism of, 646 

biosynthesis of, 574 

metabolism of, cancer and, 
144 

ribonucleic acid biosynthe- 
sis and, 624-25 

to thymine 

5-bromodeoxyuridine and, 

153 


5-fluorouracil and, 153 
uracil biosynthesis and, 
633-34 
Ostreasterol, of marine in- 
vertebrates, 235 
Ovalbumin 
pepsin action and, 509-10 
to plakalbumin 
kinetics of, 507 
Oxalic acid 
decarboxylation of, 277 
lactic dehydrogenase and, 
140 
Oxaloacetic acid 
as inhibitor, 270 
Oxaloacetic carboxylase 
biotin and, 687 
specificity of, 271 
Oxaloacetic decarboxylase, 
biotin and, 320 
Oxamic acid, lactic dehy- 
drogenase and, 140 
Oxamycin, see Cycloserine 
Oxidase 
biochemistry of, 479-81 
see also specific oxidases 
Oxidation 
biological, 455-88 
of alcohols, 436 
of aldehydes, 436 
of alkylamines, 428-30, 
434 
aromatization and, 435 
drug metabolism and, 
427-36, 443 
of hydrocarbons, 431-33, 
434 
plants and, 697-98 
of thioethers, 430-31, 434 
of corticotropin, 77-78 
Oxidative phosphorylation, 
see Phosphorylation, 
oxidative 
Oxygen 
exchange of 
esterase action and, 521 
kynurenine hydroxylation 
and, 588 
lanosterol formation and, 
554 
metabolism and, 472-74 
squalene cyclization and, 
539 


sulfur replacement by 
drug metabolism and, 
442-43 
urocanic acid catabolism 
and, 577 
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Oxygenase, oxygen transfer 
and, 473 
Oxypressin, activity of, 70 
Oxythiamine, action of, 
343-44, 659 
Oxythiamine triphosphate, 
action of, 344 
Oxytocin 
biochemistry of, 67-72 
isolation of, 67 
structure of, 67-68 
activity and, 69-71 
synthesis of, 68-69 


P 


PA-93, see Novobiocin 
PA-94, see Cycloserine 
PA-95, see antibiotic, 170 
PA-105, see Oleandomycin 
PA-114A, as antibiotic, 170 
PA-114B, as antibiotic, 170 
PA-132, as antibiotic, 170 
Pancreatin, on follicle- 
stimulating hormone, 93 
Pankrin, activity of, 493 
Panose, occurrence of, 26 
Pantetheine 
acylation of, 354 
antagonists of, 649 
biosynthesis of , pyridoxal 
phosphate and, 328 
determination of, 350 
toxicity of, 353 
Pantethine 
analogues of, action of, 658 
Pantioc acid 
adenylic anhydride of, 570 
biosynthesis of, 572 
Pantolactone, resolution of, 
355 
Pantothenic acid 
antagonists of, 351, 649 
ascorbic acid biosynthesis 
and, 317 
assay of, 350 
biochemistry of, 350-55 
biosynthesis of, 354 
uracil and, 634 
clinical applications of, 
352-53 
deficiency of 
nicotinic acid and, 325 
symptoms in, 351 
vitamin Bg and, 301 
excretion of, 352 
in foods, 350 
heme biosynthesis and, 
481, 582 
hormones and, 352 
requirements of 
in animals, 350-51 
in embryos, 351 
riboflavin and, 358 
sources of, 350 
synthesis of, 355 
vitamin interrelationships 
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of, 353 
Pantothenol, surgical appli- 
cations of, 352-53 
Pantothenylcystine, utiliza- 
tion of, 354 
Papain 
cosubstrates for, 510 
histidyl peptides and, 508 
kinetic studies and, 506-7 
mechanism of action of, 
506-7 
potato and, 495 
specificity of, 510 
sulfhydryl groups and, 502-3 
on thyrotropin, 91-92 
transamidation and, 510 
Papilloma virus, properties 
of, 118 
Paramagnetic resonance 
chlorplasts and, 458 
flavoenzymes and, 467 
on riboflavin-5'-phosphate, 
355 
Paraoxon, formation of, 443 
Parathion 
metabolism of, 443, 450 
sex and, 447 
Parathyroid gland, citric 
metabolism and, 381 
Pasteur effect, glycolytic 
enzymes and, 257-58 
Penicillamine 
mechanism of action of, 663 
pyridoxine deficiency and, 
594 
vitamin Bs and, 331 
Penicillin 
biochemistry of, 171-75 
biosynthesis of, 174-75 
antagonists of, 645 
valine and, 571-72 
cephalosporin and, 176 
derivatives of 
synthesis of, 697 
synthesis of, 171-74 
thiamine sparing and, 340- 
41, 697 
Penicillinase 
azaguanine and, 44 
cephalosporin and, 176-77 
induced formation of, 41 
Penicilloate, cyclozation of, 


172-73 
Pentobarbital, bio-oxidation 
of, 433 
Pentose 
configurational transfor ma- 
tions of, 22-23 


to glucosan, 249-50 

to glycogen, 249-50 

intercoversion of, 256-57 

metabolism of, 245-52 

Pentose phosphate pathway, 

245-52 

cellulose formation and, 269 

deoxyribose for mation and, 
250 
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Entner-Doudoroff pathway 
enzymes of, 249 
hexose metabolism and, 
249-50 
insulin and, 246 
lactation and, 248 
occurrence of, 248-49 
quantitative importance of, 
246-48 
reactions related to, 250-52 
Pentose shunt, see Pentose 
phosphate pathway 
Pentosuria, xylulose excre- 
tion and, 255-56 
Pepsin 
assay of, 507 
characterization of, 496-98 
corticotropin activity and, 
74, 76, 77 
from fish, 231 
on foodstuffs 
protein utilization and, 
406 


on hemoglobin, 518 
on ichthulokeratin, 226 
from microorganism, 
494-95 
molecular weight of, 496, 
682 
on ribonuclease, 517-18 
specificity of, 509-10 
structure and, 498 
N-terminal residue of, 497 
urea and, 496-97 
Pepsin inhibitor 
characterization of, 497 
occurrence of, 496 
Pepsinogen 
activation of, 497, 516 
characterization of, 496-98 
molecular weight of, 496, 
682 


physical properties of, 682 
terminal residues of, 497, 
682 


Peptide 
analogues of 
amino acid utilization and, 
652-54 
antibiotics containing, 177- 
78 
in enzymes 
similarity of, 261 
histidine containing 
proteases and, 507-8 
hormonal 
see Protein, hormonal 
from ocean fish, 228 
utilization of 
antagonists and, 652-54 
vitamin Bg binding of, 593 
Peroxidase 
drug metabolism and, 435 
hydroxylation and, 473 
molecular weight of, 481 
redox potential of, 481 





Peroxide 
for mation of 
triphosphopyridine nuc- 
leotide and, 435 
Phage, see Bacteriophage 
Phalloidine, as uncoupling 
agent, 475 
Phenacetin, see p-Ethoxy- 
acetanilide 
Phenol 
conjugation of 
species and, 443-44 
metabolism of, 438-39 
Phenol oxidase, on estradiol, 
480 
Phenophthalein, conjugation 
444 


Phenothiazine, bio-oxidation 
of, 430 
Phenoxymethylpenicillin, 
synthesis of, 173-74 
Phenylacetic acid 
adenylic anhydride of, 570 
derivatives of 
coenzyme A and, 353 
Phenylacetyl glutamine, co- 
enzyme A and, 564 
Phenylalanine 
analogues of 
differentiation and, 666 
incorporation of, 659, 660 
antagonism by, 662 
antagonism of, 644, 645 
ascorbic acid and, 314 
biosynthesis of, 585-86 
degradation of, 586-87 
metabolism of, 585-87 
requirements for 
in chicks, 412 
in children, 411 
Phenylketonuria, phenylala- 
nine hydroxylation and, 
586 
Phenylpyruvic acid 
tautomerization of, 586 
tyrosine degradation and, 
586 


L-Phenylsarcosine, from 
viridogrisein, 178 
Phenylserine, tyrosine me- 
tabolism and, 651 
Phleomycin, as antibiotic, 

21 


Phosphagen 
new, 475-76 
oxidative phosphorylation 
and, 475-77 
Phosphatase 
alkaline 
of fish, 233 
hypervitaminosis A and, 
379 
vitamin D and, 381 
pantetheine liberation and, 
350 
Phosphate 
deter mination of 


ascorbic acid and, 314 
incorporation of 
in plants, 475 
nitrate reductase and, 597 
pentose 
metabolism of, 245-52 
of phosphoglucomutase, 261 
of phosphoglyceric mutase, 
261-62 
photosynthesis and, 457 
Phosphatide, of fish, 230-31 
Phosphatidyl choline, biosyn- 
thesis of, 305-6 
Phosphatidyl ethanolamine, of 
fish muscle, 230 
Phosphatidyl inositol, isola- 
tion of, 361 
Phosphatidyl serine, of fish 
muscle, 230 
Phosphite, nitrogen fixation 
and, 597 
3*-Phosphoadenosine -5' -phos - 
phoryl sulfate, formation 
of, 439, 570 
Phosphoamidine, formation 
of, 576 
Phosphoarginine, formation 
of, 575 
Phosphodiesterase 
biochemistry of, 618-21 
of fish muscle, 233 
of spleen, 620-21 
of venom, 618-20 
Phosphofructokinase, action 
of, 260-61 
Phospho-galacto-uridyl trans- 
ferase, galactose metabo- 
lism and, 263-64 
Phosphogiucoisomerase 
action of, 262 
stereospecificity of, 262 
Phosphoglucomutase 
action of, 261 
active center of, 463, 523 
galactose and, 263 
hexapeptide of, 261 
6-Phosphogluconic dehydro- 
genase, coenzymes and, 
249 


Phosphoglucose isomerase, 
action of, 24 
3-Phosphoglyceric acid 
photosynthesis and, 459 
ribulose diphosphate and, 
251 


Phosphoglyceric mutase, ac- 
tion of, 261-62 

Phosphohexoisomerase, peri- 
lymph and, 461 

0-Phosphohomoserine, thre- 
onine biosynthesis and, 
584 


3-Phosphohydroxypyruvic acid, 
serine biosynthesis and, 
581 
Phospholipide 
biosynthesis of 
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inositol and, 362 
vitamin Bj2 and, 300 
of fish, 229-31 
Phosphomannose isomerase 
action of, 24 
stereospecificity of, 262 
Phosphomolybdic acid, ascor- 
bic acid and, 314 
Phosphomonoesterase, of fish 
muscle, 232, 233 
Phosphopyruvic carboxylase, 
carbon dioxide fixation 
and, 272 
Phosphoribomutase, of fish 
muscle, 233 
5-Phosphoribosylamine 
for mation of 
glutamine and, 148 
purine biosynthesis and, 564 
5-Phosphoribosylpyrophos- 
phate 
mercaptopurine and, 656 
purine biosynthesis and, 564 
uridylic acid biosynthesis 
and, 633 
Phosphorolysis 
of polynucleotides, 621-22 
of uridine-5'-phosphate, 634 
Phosphorus 
calcium metabolism and, 
380-81 
radioactive 
deoxyribonucleic acid de- 
struction and, 40 
Phosphorylase 
epinephrine and, 260 
of fish muscle, 233 
glucagon and, 260 
interconversion of, 259-60 
polynucleotide, 621-23 
pyridoxal phosphate and, 
259-328 
Phosphorylation 
of casein, 680 
of glycerol, 687 
oxidative, 474-78 
adenosine polyphosphates 
and, 477-78 
dinitrophenol and, 688 
mechanism for, 474-75 
phosphagens and, 475-77 
polyribonucleotides and, 
624 
vitamin E and, 386 
vitamin K and, 391-92 
photosynthetic, 456-57 
Phosphoserine 
casein biosynthesis and, 680 
esterase activity and, 
522-23, 524-26 
in phosphoglucomutase, 261 
Photolysis 
of fumagillin, 209 
of riboflavin, 355-56 
Photooxidation 
of chymotrypsin, 498 
riboflavin-5'-phosphate and, 


765 


459 
Photosynthesis, 456-59 
azaserine and, 149 
glyoxylic acid and, 274 
lipoic acid and, 349-50 
tricarboxylic acid cycle 
and, 698 
Phthalamic acid, hydrolysis 
of, 
Phytic acid, inositol activity 
of, 360 
Phytol, synthesis of, 383 
Picolinic acid, metabolism 
of, 588 
Picrocin, see Desosamine 
Picromycin 
degradation of, 204-5 
lactone of, 205, 206, 207 
Pilocarpine, as tumor inhi- 
bitor, 155 
Pimelic acid 
derivatives of 
biotin antagonism and, 648 
L-Pipecolic acid 
formation of, 467 
lysine metabolism and, 585 
Plakalbumin 
formation of 
kinetics of 507 
Plant 
antifungal agents from, 
211-12 
oxidative phosphorylation 
, 475 
photosynthetic phosphoryla- 
tion and, 456-57 
protein of 
tobacco mosaic virus in- 
fection and, 108-9 
proteinases of, 495 
ribonuclease of, 615-16 
viruses of 
rod-like, 103-14 
spherical, 101-3 
Plasma 
protein of 
fish and, 226 
Plasmalogen, of fish muscle, 
230 


Pleomycin, as antibiotic, 170 
Pluramycin, as antibiotic, 
212 


Polarography 
on flavin nucleotides, 355 
flavoenzymes and, 467 
respiration rate and, 473 

Poliomyelitis virus 
biochemistry of, 116-18 
characterization of, 117 
infectivity of, 117 
isolation of, 116-17 
pyrimidine analogues and, 

667 


Polyadenylic acid 
hydrolysis of 
phosphodiesterases and, 
620 
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phosphorolysis of, 623 
synthesis of, 622 
Polyamine 
biogenesis of, 576 
growth and, 576 
Polycytidylic acid 
priming action of, 622-23 
synthesis of, 622 
Polydeoxyribonucleotide, syn- 
thesis of, 625-26 
Polyene, antibiotics contain- 
ing, 208-10 
Polyenyne, antibiotics con- 
taining, 219 
Polyinosinic acid, synthesis 
of, 622 
Polylysine, trypsin and, 509 
Polymerization 
of doxyribonucleotides 
priming and, 626 
of ribonucleotides 
priming and, 622-23 
Polymixin, action of, 184-85 
Polynucleotide 
amino acid activation and, 
48-49 
biosynthesis of 
vitamins and, 294 
oxidative phosphorylation 
and, 475, 691 
phosphorolysis of, 621-22 
synthesis of 
phosphorylase and, 621-26 
Polynucleotide phosphorylase 
action of, 621-22 
isolation of, 622 
occurrence of, 623 
priming and, 622-23 
Polypeptide, antibiotics con- 
taining, 178-85 
Polyphenol oxidase 
mechanism of action of, 
479-80 
molecular weight of, 479 
Polyribonucleotide 
oxidative phosphorylation 
and, 624 
properties of, 623-24 
streptolysin-S for mation 
and, 624 
synthesis of, 621-23 
ribonuclease and, 614 
titration of, 624 
tobacco mosaic virus protein 
and, 624 
Polysaccharide 
of glucose, 28-31 
of liver 
dextran and, 686 
Polythymidylic acid, venom 
phosphodiesterase and, 
619-20 
Polyuridylic acid, synthesis 
of, 622 
Poriferosterol, of marine in- 
vertebrates, 235, 236 
Porphobilinogen, to uropor- 


SUBJECT INDEX 


phyrin III, 482 
Porphobilinogenase, action 
of, 482 
Porphyrin 
biosynthesis of 
glycine and, 582 
vitamin Bj9 and, 298 
Potassium 
in nutrition 
protein and, 414 
Pox-virus 
isolation of, 123 
morphology of, 123 
Pregnancy 
antimetabolites and, 666 
vitamin Bg and, 329-30 
Prephenic acid, aromatic 
amino acid biosynthesis 
and, 586 
Primverose, occurrence of, 
28 


Priscoline, excretion of, 449 

Procaine, metabolism of, 441 

Procaine amide, metabolism 
of, 441 

Procarboxypeptidase, activa- 
tion of, 516 

Proflavin, phage for mation 
and, 125-26 

Prolactin 

amino acid composition of, 

89 


biochemistry of, 88-89 
homogeneity of, 88-89 
isolation of, 88 
molecular weight of, 89 
structure of, 89 
terminal residue of, 88-89 
Prolidase, specificity of, 502 
Proline 
biosynthesis of, 566 
of collagen 
fish and, 226 
metabolism of, 565-67 
from ornithine, 566 
Prontosil 
metabolism of, 437 
sulfanilamide and, 450 
Propargylglycine, antagonism 
by, 645 
Propionic acid, metabolism 
of, 571 
Protaminase 
action of, 491-92 
trypsin activity of, 492 
Protamine 
molecular weight of, 225 
proteolysis of, 491-92 
Protein 
absorption of 
achlorhydria and, 413 
of bacteriophage, 126-28 
biochemistry of 
in U.S.S.R., 679-85 
biosynthesis of, 35-56 
analogue incorporation and, 
659-62 





antagonism and, 654-55 

in chloroplasts, 683 

drug metabolism and, 449 

genetic control of, 35-40 

glutamine and, 564 

pathways of, 46-50 

ribonucleic acid and, 40-46, 
694-95 

template hypothesis and, 
49 


vitamin Bj and, 299 
vitamin E and, 386 
deficiency of, 413-18 
amino acid metabolism 
and, 692-93 
anaphylaxis and, 414 
ascorbic acid and, 692-93 
enzyme levels and, 414 
infection and, 414 
kwashiorkor and, 414-18 
denaturation and, 516-18 
dietary 
amino acids and, 407 
biological value of, 405-7 
of fish, 223-26 
hormonal 
biochemistry of, 57-100 
of insect viruses, 115 
isoelectric point 
of glucagon, 66 
of intermedin, 84 
of oxytocin, 67 
of thyroglobulin, 89-90 
of vasopressin, 67 
of lens, 226 
metabolism of 
nutrition and, 413 
of milk 
fractionation of, 681 
molecular weight 
of bushy stunt virus, 102 
of a-chymotrypsinogen, 
499 
of cytochromes, 469-70 
of follicle-stimulating 
hormone, 94 
of glucagon, 66 
of growth hormone, 82, 83 
of ichthylepidin, 226 
of insect virus protein, 115 
of insulin, 57-58 
of intermedin, 85, 87 
of interstitial cell-stimu- 
lating hormone, 92 
of mitochrome, 481 
of myogen, 225 
of myokinase, 477 
of old yellow enzyme, 359 
of pepsin, 496, 682 
of pepsinogen, 496, 682 
of peroxidase, 481 
of phage subunits, 128 
of polyphenol oxidase, 479 
of prolactin, 89 
of protamines, 225 
of soya bean proteins, 682 
of thyroglobulin, 91 





of tobacco mosaic virus 
subunits, 106 
in nutrition, 403-19 
deficiency of, 414-18 
improvement of, 407-10 
potassium and, 414 
requirements for, 403-5 
of plants 
tobacco mosaic virus and, 
108-9 
pyridino-, 460-67 
sequence analysis 
on corticotropin, 74-76 
on glucagon, 66 
on growth hormone, 81-82 
on insulin, 58-60 
on intermedin, 87-88 
on oxytocin, 68 
on tobacco mosaic virus 
protein, 107, 108 
on vasopressin, 68 
of serum 
ageing and, 683 
of fish, 226 
kwashiorkor and, 416 
vitamin Bj and, 299, 303 
of soya bean, 682 
sparing of 
diet and, 404 
structure of 
proteolytic activity and, 
516-18 
regularities in, 685 
similarities in, 503 
for tissue culture, 145 
of tobacco mosaic virus, 
106-9 
polyribonucleotides and, 
624 


turnover of, 413 

utilization of, 405-7 

vegetable sources of 
nutrition and, 407-106 

vitamin Bg binding of, 593 

Proteolysis 

denaturation and, 516-18 

of hemoglobin, 518 

hydrogen bond and, 517 

of insulin, 61-62, 517 

of B-lactoglobulin, 516-17, 

518 


of protamine, 491-92 
of protein hormones, 61-62, 
66, 76-77, 81, 82 
of ribonuclease, 517-18 
of serum albumin 
enzyme mixtures and, 
680 


titration and, 517, 518 
Proteolytic enzyme 

action of, 516-18 

active center and, 518-26 

biochemistry of, 489-532 

characterization of, 496 

endopeptidases, 491-95 

exopeptidases, 490-91 

of fish, 231 
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inhibitors of, 495-96 

kinetic studies with, 503-7 

from microorganisms, 494- 
95 


new, 489-96 
protein deficiency and, 414 
specificities of, 507-11 
C-terminal residues and, 
512-13 
zymogens and, 511-16 
see also specific proteases 
Protochordata, sterols of, 236 
Pseudovitamin Bj9, see Vita- 
min By, group 
Psittacosis virus 
amino acid analogues and, 
667 
immunochemistry on, 124 
Pteridine 
antifolic acitivity and, 
146-48 
derivatives of 
antagonism and, 647-48 
xanthine oxidase and, 481 
Pteroylglutamic acid 
biosynthesis of, 292 
reduction of, 579 
see also Folic acid group 
Pumilin, as antibiotic, 170 
Purine 
analogues of, 629-30 
biological effects of, 
655-56 
chemistry of, 645-46 
chemotherapy and, 667-68 
antagonists of, 146-52, 645- 
46 
differentiation and, 665 
biochemistry of 
in U.S.S.R., 689-91 
biosynthesis of 
amethopterin and, 147 
aminopterin and, 147 
aspartic acid and, 561-62 
azaserine and, 148-49, 
170-71 
biotin and, 320-21 
cancer and, 141-43 
diazo-oxo-norleucine and, 
148-49 
estradiol and, 581 
formate and, 690 
glutamine and, 564 
mercaptopurine and, 150 
serine and, 580 
enzymology of, 613-42 
histidine and, 292, 630-32 
inhibitors of, 629-30 
metabolism of, 152, 626-32 
in nebularin, 190 
nucleotides 
de novo biosynthesis of, 
142 


xanthine oxidase and, 481 
Purine deaminase, specific- 
ities of, 632 
Purine riboside, metabolism 
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of, 152 
Puromycin 
antagonism of 
adenylic acid and, 646 
Putrescine, to spermidine, 
576 
Pyocyanine, from glutamic 
acid, 563 
Pyranose 
anhydro- 
formation of, 19 
confor mations of, 18 
Pyrazoloadenine, to pyrazo- 
loisoguanine, 481 
Pyrazolo(3, 4-d)pyrimidine 
derivatives of 
xanthine oxidase and, 152 
tumors and, 152, 646 
Pyridine-2, 6-dicarboxylic 
acid, sporulation and, 
584-85 
Pyridine nucleotide 
assay of, 461 
biosynthesis of, 462 
metabolism and, 461-63 
respiration and, 460-67 
see also specific pyridine 
nucleotides 
Pyridinoprotein 
action of, 463-66 
analysis of, 461 
metabolism and, 461-63 
respiration and, 460-67 
stereospecificity of, 460 
Pyridomycin, as antibiotic, 
212 


Pyridoxal 
heme biosynthesis and, 481 
kynureninase and, 589 
to pyridoxamine, 332-33 
Pyridoxal-5-phosphate 
amino acid binding to, 592, 
593 
amino acid metabolism and, 
591-94 
hydrazides and, 327 
phosphorylase and, 259 
pyridoxamine interconver- 
sion and, 328 
Pyridoxamine, pyridoxal 
phosphate interconver- 
sion and, 328, 332-33 
Pyridoxine 
absorption of 
steatorrhea and, 329 
adrenal gland and, 329, 330 
Pyrimethamine, toxoplasmo- 
sis and, 294 
Pyrimidine 
analogues of, 636 
biological effects of, 
655-56 
chemistry of, 645-46, 647, 
649 


chemotherapy and, 667 
antagonists of, 645-46 
cancer and, 152-54 
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biosynthesis of 
cancer and, 143-44 
derivatives of 
antagonism and, 646, 647 
enzymology of, 613-42 
inhibitors of, 636 
metabolism of, 632-36 
of phage deoxyribonucleic 
acid, 126 
protein biosynthesis and, 
43-44 
of thiamine 
vitamin Bg antagonism 
and, 648-49 
xanthine oxidase and, 481 
Pyrimin, see Toxopyrimidine 
Pyrithiamine 
action of, 343, 659 
antagonism and, 649 
Pyrophosphatase 
action of, 462-63 
argininosuccinic acid for- 
mation and, 572 
Pyrophosphate, carboxylase 
inhibition and, 346 
Pyrophosphorylase, uridine 
diphosphate galactose 
and, 263 
Pyrrole-2-carboxylic acid, 
biosynthesis of, 566 
Pyruvamide, ascorbic acid 
biosynthesis and, 317 
Pyruvic acid 
decarboxylation of 
thiamine and, 345-46 
from glutamic acid, 563 


Quercitol, conformation of, 
16 


Quinacrine 
dealkylation of, 429 
succinoxidase system and, 
358-59 
Quinaldic acid, kynurenic 
acid and, 589 
Quinic acid, shikemic acid 
and, 586 
Quinoline, hydroxylation of, 
431-32 
Quinolinic acid 
biosynthesis of, 323 
to nicotinic acid, 323-24 
picolinic acid formation 
and, 588 
Quinoxaline, antifolic activity 
295 


R 


Racemase 

for diaminopimelic acid, 
584 

for proline isomers, 566 
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vitamin Bg analogues and, 
658 


see also specific racemases 
Rachitogenic factor, sources 
of, 380 
Ractinomycin, as antibiotic, 
212 


Radiomethionine, tumors and, 
684 
Radiophosphorus, deoxyribo- 
nucleic acid destruction 
and, 40 
Raffinose, chemistry of, 28 
Ramnacin, as antibiotic, 170 
Redox potential 
cytochromes and, 471-72 
of peroxidase, 481 
Reduction 
biological 
drug metabolism and, 
436-38 
Renal function, ascorbic acid 
and, 314, 315 
Rennin, specificity of, 510-11 
Reproductive gland 
vitamin A and, 378 
vitamin E and, 389 
Reptile, drug metabolism of, 
443-44 
Reserpine, as leukemia in- 
hibitor, 155 
Respiration 
enzymes and, 460-78 
measurements of, 473 
mercaptopurine and, 151 
Retina 
Crabtree effect and, 258 
vitamin A and, 376 
Rhamnose, metabolism of, 
265-66 
Rhamnulose, 
265 
Rhodopsin, vitamin A isomer 
and, 378 
Ribo-apyrimidinic acid, prep- 
aration of, 614 
Riboflavin 
analogues of 
incorporation of, 661-62 
antagonism of, 648 
assay of, 357 
biochemistry of, 355-60 
biosynthesis of 
antagonism and, 657 
in brain, 689 
carbohydrate utilization and, 
357-58 


for mation of, 


decomposition of, 356 

deficiency of, 357-58 

fats and, 357 

from flavin adenine dinucle- 
otide, 468-69 

fluorescence and, 355, 357 

heme biosynthesis and, 582 

pantothenic acid and, 353 

photolysis of, 355-56 

production of, 356 





vitamin interrelationships 
of, 358 
Riboflavin monosulfate, D- 
amino acid oxidase and, 
648 
Riboflavin-5'-phosphate 
bioluminescence and, 359 
iodoprotein and, 359 
old yellow enzyme and, 359 
photosynthesis and, 456-57, 
459 


semiquinone formation and, 
355 


Riboflavin-5'-pyrophosphate, 
synthesis of, 469 
Ribonuclease 
biochemistry of, 613-16 
cell division and, 41 
cholesterol biosynthesis 
and, 546, 557 
of fish muscle, 233 
inhibitor 
characterization of, 615 
mechanism of action of, 
614-15 
mevalonic acid metabolism 
and, 557 
nonpancreatic, 615-16 
pancreatic, 613-15 
protein biosynthesis and, 
38-39, 41-42 
proteolysis of, 517-18 
sources of, 615-16 
specificity of, 613-14 
as synthesizing enzyme, 
615 
as tumor inhibitor, 155 
virus reproduction and, 121 
Ribonuclease-a, specificity 
of, 615 
Ribonuclease-b, specificity 
of, 615 
Ribonucleic acid 
base ratios of 
from nucleotropomyosin, 
228 
biosynthesis of, 41-43, 
624- 
ageing and, 690 
amino acids and, 44, 45-46 
analogue incorporation 
and, 660-661 
antagonism and, 654-55 
azapurines and, 630 
chloramphenicol and, 
45-46 
catabolism of 
in fish, 233 
enzyme formation and, 
43-45 
genetic information and, 116 
hydrolysis of 
phosphodiesterases and, 
620 


molecular weight of, 109, 
110 


of nuclei 


fractionation of, 625 
of nucleotropomyosin, 228 
phage protein and, 126 
phosphorolysis of, 621-22 
of poliomyelitis virus, 117 
protein biosynthesis and, 

40-46, 694-95 
pyrimidine analogues and, 

636 


in roe, 229 
sequence studies on, 615 
synthesis of 
enzymatic, 621-23 
of viruses 
insect, 115 
rod-like, plant, 103, 104 
spherical, plant, 101-2 
tobacco mosaic, 109-12, 
615 
Ribonucleoprotein, amino 
acid incorporation and, 
48, 49 
Ribose 
biosynthesis of, 250 
in fish muscle, 233 
conformation of, 15 
to glycogen, 249, 250 
to xylulose, 249 
Ribose-5-phosphate, histi- 
dine biosynthesis and, 
631, 632 
Riboside hydrolase, of fish 
muscle, 233 
Ribulose, phosphorylation 


, 24 
L-Ribulose, metabolism of, 
251 


Ribulose-1, 5-diphosphate, 
carboxylation of, 251 
Ribulose-1, 5-diphosphate 
carboxylase, activity 
of, 251 
Ribulose-5-phosphate, from 
bacteria, 249 
Rickets 
citric acid metabolism 
and, 381-82 
vitamin D action and, 
380-81 
Rimocidin, spectrum of, 208 
Ristocetin A, as antibiotic, 
170 
Ristocetin B, as antibiotic, 
170 
Roe 
deoxyribonucleic acid of, 
228-29 
keratin of, 226 
lipides of, 231 
ribonucleic acid of, 229 
Roseothricin, antibiotic, 
212 
Rous sarcoma virus, bio- 
chemistry of, 122 
Rubidin, as antibiotic, 170 
Russian biochemistry, 
679-702 
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s 


Saccharide 
of arabinose, 27 
fish nutrition and, 234 
of glucosamine, 27 
of glucose, 25-26 
heterologous, 27-28 
homologous, 25-27 
of mannose, 26-27 
of xylose, 26 
O-Safranine, on tobacco 
mosaic virus, 107 
Salicylamide, hydrolysis 


of, 441 

Salicylic acid, hydroxylation 
of, 431, 473 

Salmine 


composition of, 225 
preparation of, 229 
Sarcoma, radiomethionine 
and, 684 
Sarcosine 
bio-oxidation of, 583 
in fish muscle, 227 
from viridogrisein, 178 
Scale 
of fish 
composition of, 226 
Schiff base 
with amino acids 
pyridoxal and, 592, 593 
transamination and, 326- 
27 
Schradan, see Octamethyl- 
pyrophosphoramide 
Scurvy 
collagen biosynthesis and, 
625 


corticosteroid metabolism 
and, 319 
drug metabolism and, 449 
glycolysis and, 319-20 
hydroxyproline and, 567 
nicotinamide and, 318 
renal function and, 314, 315 
Scyllitol, conformation of, 
17 


Sebacic acid 
derivatives of 
biotin antagonism and, 
648 
Sedimentation, see Ultra- 
centrifugation 
Selenium, vitamin E and, 
388-89 
Selenomethionine, incorpora- 
tion of, 659 
Semiquinone structure, flavo- 
enzymes and, 467 
Serine 
activation of, 46, 570 
biosynthesis of 
folic acid and, 579-80 
glycolysis and, 581 
degradation of, 581-52 
esterase action and, 522- 
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23, 524-26 
glycine interconversion 
and, 289-91 


from griseoviridin, 178 
metabolism of, 578-83 
purine biosynthesis and,580 
sphingosine biosynthesis 
and, 582 
thymidine biosynthesis 
and, 635 
to tryptophan, 322 
D-Serine 
from cycloserine, 167 
from echinomycin, 177 
Serine hydroxymethylase, 
action of, 290 
Seromucoid, vitamin D and, 


Serotonin, see 5-Hydroxy- 


cholesterol of 
ascorbic acid and, 315, 
319 
protein binding of, 680-81 
kwashiorkor and, 415-16 
proteins of 
ageing and, 683 
atherosclerosis and, 680- 
81 
Serum albumin 
in atherosclerosis, 681 
denaturation of, 679 
Shikemic acid 
phenylalanine biosynthesis 
and, 5 
quinic acid and, 586 
O-Sialic acid, see Lacta- 
minic acid 
Silver nitrate, muscle con- 
traction and, 688 
Sinanomycin, see Netropsin 
Sitosterol, of marine inver- 
tebrates, 235, 236 
SKF-525-A, see 8-Diethyl- 
aminoethyl diphenyl- 
propylacetate 
Sophorose, synthesisof, 25 
Sorbitol 
to glucose, 256 
metabolism of, 266 
thiamine sparing and, 341 
Sorbose, biosynthesis of, 266 
Southern bean mosaic virus 
purification of, 102 
structure of, 102 
Spectroscopy 
on £-carotene crystals, 373 
on cromycin, 204-5 
on cytochromes, 471 
on flavoenzymes, 355 
on nemotin, 210 
photosynthesis and, 458 
on pyridine nucleotides, 461 
see also Fluorescence; In- 
frared spectroscopy; Mi- 
crowave spectroscopy; 
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Ultraviolet spectroscopy 
Sper midine, biosynthesis of, 
576 
Spermine, biosynthesis of, 
576 


Sphingosine 
biosynthesis of 
serine and, 582 
of fish muscle, 230 
Spiramycin 
as antibiotic, 169, 170 
chemistry of, 207-8 
Sporulation, diaminopimelic 
acid and, 584-85 
Squalene 
biosynthesis of, 538 
acetate and, 535 
cofactors for, 555-56 
isoprene and, 547 
terpenoid intermediates in, 
551 


8-carotene biosynthesis and, 
543 


cholesterol biosynthesis 
and, 535, 568 
cyclization of, 536-37 
mechanism of, 539-40 
triphosphopyridine nucle- 
otide and, 554 
eburicoic acid biosynthesis 
and, 542-43 
ergosterol biosynthesis and, 
541, 542 
to lanosterol 
mechanism of, 539-40 
from mevalonic acid, 544-52 
Squalene-oxidocyclase I 
action of, 539-40 
triphosphopyridine nucleotide 
and, 554 
Starch 
chemistry of, 28-29 
formylation of, 29 
Steatorrhea, 
vitamin E deficiency and, 
390 


Stereoisomerase, of pentose 
metabolism, 251 
Stereospecificity 
of glutamic dehydrogenase, 
596 
of pyridinoproteins, 460 
Steroid hormone 
biochemistry of 
in U.S.S.R., 696-97 
biosynthesis of, 696-97 
pantothenic acid and, 352 
reduction of 
fumaric pcid and, 467 
see also Corticosteroid; and 
specific sternid hormones 
Sterol 
biosynth sis of, 533-60 
enzymes and, 552-57 
leucine and, 567 
mevalonic acid and, 544-52 
microsomes and, 553 
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for cholesterol inter medi- 
ates, 537-41 
glycosides of 
macrolide antibiotics and, 
204 
of marine invertebrates, 
235-36 
Stevioside, composition of, 25 
Stigmastadienol, of marine 
invertebrates, 236 
Stigmastenol, of marine in- 
vertebrates, 236 
Stigmasterol, of marine in- 
vertebrates, 235, 236 
Stilbesterol, phenol oxidase 
and, 
Streptolin-B, a-D-gulosamine 
in, 185 
Streptolydigin, as antibiotic, 
170 


Streptolysin S 
biosynthesis of 
polyribonucleotides and, 624 
Streptonivicin, see Novobiocin 
Streptothricin 
a-D-gulosamine in, 185 
sugar of, 23 
Streptovaricin, 
170 
Stress 
ascorbic acid and, 317 
vitamin A activity and, 377 
Sturine, composition of, 225 
Suberic acid 
derivatives of 
biotin antagonism and, 648 
Subtilisin, mechanism of 
action of, 507 
Succinic acid 
activation of, 271 
biosynthesis of, 272 
cleavage of, 275 
cytochrome system and, 
470-71 
esters of 
catabolism of, 441 
Succinic dehydrogenase, iso- 
lation of, 358 
Succinylcholine, metabolism 
of, 441 
N-Succinyl-L-diaminopimelic 
acid, lysine biosynthesis 
and, 584 
Succinyl trypsin, stability of, 
501 


as antibiotic, 


Sucrose 
isomers of, 27 
optical rotation of, 21 
Sugar 
fish nutrition and, 234 
of macrocyclic lactones, 
203-4 
nitrogen balance and, 404-5 
see also specific sugars 
Sulfadiazine, vitamin Bj and, 
300 
Sulfa drug, on nucleic acid 





biosynthesis, 146-47 
Sulfanilamide T 
germination and, 656-57 
metabolism of 
coenzyme A and, 440 

prontosil and, 450 
resistance to, 156 
tryptophan utilization and, 
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Sulfanilic acid, folic acid and, 1 
647 

Sulfaquinoxaline, vitamin K 1 
and, 392 

Sulfate 1 


activation of, 439, 570 
conjugation of 
drugs and, 438-39 
Sulfathiazole, resistance to, 
156 D 
Sulfhydryl group 
of aldolase, 262 
D-amino acid oxidase and, 
594 
of dehydrogenases 
protection of, 465 
of papain, 502-3 
tobacco mosaic virus activi- 
ty and, 114 
transamidination and, 575- 
76 
Sulfonamide 
glycine biosynthesis and, 
657 


pyrimethamine and, 294 
Sulfoxide 
formation of 
drug metabolism and, 430- 
31, 434 
Sulfur 
oxygen replacement of 
drug metabolism and, 
442-43 
Synkavit 
antibiotic acitivity of, 393 
hypoprothrombinemia and, 
392 


T 


Taurine 
in fish muscle, 227 
vitamin Bg and, 330 
Taurocyamine, metabolism 
of, 576 
Tautomerization 
of aromatic pyruvates 
enzyme for, 586 
Teeth, vitamin D and, 381 
Teleost, collagen of, 226 
Tertiomycin-A, as antibiotic, 
212 
Tertiomycin-B, as antibiotic, 
212 


Testosterone, drug metabo- 
Jism and, 447 

Tetrahydrofolic acid, see 
Tetrahydropteroyl- 





glutamic acid 
Tetrahydropteroylglutamic 
acid 
biosynthesis of, 579 
for mylation of 
vitamin Bg and, 579 
metabolism of, 285-91 
thymidine biosynthesis and, 
634-35 
Tetrazolium ion, dehydro- 
genase activity and, 461 
Thermoviridin, as antibiotic, 
170 
Thiaminase 
action of, 340 
activation of, 340 
thiamine deficiency and, 
339-40 
Thiamine 
absorption of, 346 
analogues of 
carcinostatic activity and, 
154, 157 
antagonists of, 649 
assay of, 346, 357 
biochemistry of, 339-47 
biosynthesis of, 344-45 
decarboxylation and, 345-46 
deficiency of 
ascorbic acid and, 317 
physiological changes and, 
342 


psychological changes and, 
storage and, 340-41 
thiaminase and, 339-40 
derivatives of 
antagonism and, 649 
vitamin Bg and, 332 
determination of, 696 
folic acid antagonists and, 
294 
in foods, 346, 347 
pyrimidine of 
vitamin Bg antagonism and, 
648-49 
sparing of 
penicillin and, 697 
stability of, 346 
storage of 
in foods, 346 
in tissues, 340-41 
Thiamine phosphorylase, in- 
hibition of, 659 
Thiamine pyrophosphate 
antagonism of, 659 
separation of, 343 
stability of, 343 
thiol form of, 344-45, 687 
thyroid and, 343 
Thiamine pyrophosphate di- 
sulfide, activity of, 346 
8-2-Thienylalanine 
on azaserine inhibition, 149 
incorporation of, 660 
Thioamytal, metabolism of, 
443 
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Thioctic acid, see Lipoic acid 
Thioether, bio-oxidation of, 
430-31, 434 
Thioguanine, mercaptopurine 
and, 151 
2-Thiohydantoin-5-acetic 
acid, asparagine antago- 
nism and, 644 
Thiolutin, structure of, 210 
2-Thio-5-methylcytosine, dif- 
ferentiation and, 665 
Thiomycin, as antibiotic, 212 
Thiopental 
bio-oxidation of, 433 
excretion of, 449 
metabolism of, 443 
Thiophenobarbitol, metabo- 


lism of, 442 
Thiostrepton, as antibiotic, 
170 
Thiouracil 


derivatives of 
antagonism and, 646 
incorporation of, 636, 661 
metabolism of, 443 
ribonucleic acid biosynthe- 
sis and, 42 
in tobacco mosaic virus, 
111 
Threonine 
activation of, 46, 570 
analogues of 
incorporation of, 660 
biosynthesis of, 584 
fatty liver and, 419 
metabolism of, 583-84 
requirements for 
in children, 411 
vitamin Bj2 formation and, 


Threonine aldolase, action 
of, 583-84 
Threonine deaminase, mech- 
anism of action of, 583 
Thrombin, specificity of, 509 
Thymidine 
biosynthesis of, 634-35 
antagonism and, 655 
incorporation of, 626 
Thymidine triphosphate 
biosynthesis of, 291 
deoxyribonucleic acid syn- 
thesis and, 626 
Thymidylic acid 
biosynthesis of, 291, 634-35 
fluorouracil and, 636 
Thymine 
analogues of 
incorporation of, 661 
antagonism of, 646 
biosynthesis of, 634-35 
cancer and, 143 
fluorouracil and, 153 
folic acid and, 291 
glucose and, 126 
degradation of, 633 
metabolism of, 634-36 
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Thyroid gland, vitamin By9 
and, 301 
Thyrotropin 
biochemistry of, 89-92 
characterization of, 91-92 
isoelectric point of, 89-90 
isolation of, 89-90 
molecular weight of, 91 
Thyroxine 
biosynthesis of, 587 
determination of, 696 
as enzyme inhibitor, 587 
glutamic dehydrogenase and, 
596 


metabolism of, 587 
transamination and, 594 
transhydrogenase and, 466 
Tissue culture 
growth requirements for 
cancer and, 144-45 
inositol and, 360 
myxoma virus and, 124 
protein biosynthesis and, 
564 


Rous sarcoma virus and, 
122 
see also HeLa cell 
Titration 
of polyribonucleotides, 624 
proteolysis and, 517, 518 
Tobacco mosaic virus 
A-protein of, 106-7 
infected plants and, 108-9 
biochemistry of, 105-14 
biosynthesis of 
analogue incorporation 
and, 661 
chemical reactions of, 114 
crystallography of, 113-14 
infectivity of 
azaguanine and, 151 
protein of, 106-9 
polyribonucleotides and, 
624 
reconstitution of, 112-13 
ribonucleic acid of, 109-12 
sequence studies and, 615 
shape of, 105-6 
structure of, 113-14 
thiouracil incorporation and, 
636 
vitamin content of, 331 
Tobacco ring spot virus, 
structure of, 102 
Tocopherol 
absorption of, 385 
antioxidant activity and, 387 
electron transport and, 
385-86 
isomers of 
biopotency of, 384-85 
determination of, 383-84 
separation of, 383 
of serum 
vitamin E deficiency and, 
390 
storage of, 385 
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a-Tocopheryl phosphate, 
respiration and, 386 
a-Tocoquinone, electron 
transport and, 385 
Tosylation 
of sugars 
conformation analysis 
and, 20-21 
Toxoplasmosis, chemother- 
apy and, 668 
Toxopyrimidine, vitamin Bg 
and, 332, 344 
Toyocamycin, as antibiotic, 


Trace metal, riboflavin and, 
356-57 
Transacetylase, dihydrolipoic 
acid and, 349 
Transacetylation 
lipoic acid and, 348 
thiamine and, 344 
Transamidination, mechanism 
for, 575-76 
Transaminase 
alanine-, 
deoxypyridoxine and, 332 
glutamic-aspartic- 
mechanism of action of, 
592-93 
kynurenine-, 588 
vitamin Bg analogues and, 
658 
see also specific trans- 
aminases 
Transamination 
alanine and, 581 
amino acid metabolism and, 
591-94 
azaserine and, 149 
chelation and, 591-92 
glyoxylic acid and, 582 
nonenzymatic, 326, 591 
protein deficiency and, 693 
urea formation and, 695 
Transcarbamylase, citrulline 
formation and, 573, 574 
Transesterification, esterase 
action and, 520, 521 
Transferase 
benzoyl radical and, 440 
electron- 
cytochrome system and, 
471, 473 
glucuronic acid and, 438, 
444-45 
methyl group and, 441 
oxygen-, 473 
sulfate and, 439 
Transforming factor, uridine 
derivatives and, 268 
Transfor mylase, action of, 
580 


Transfor mylation, of citro- 
vorum factor, 579 
Transhydrogenase 

action of, 468 
properties of, 466 
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Transketolase, photosynthe- 
sis and, 459 
Transmethylation 
choline and, 305-7, 582-83 
ergosterol biosynthesis 


pathways of, 304-5 
Transpeptidase, cathepsin-C 
, 692 
Transpeptidation 
chymotrypsin specificity 


papain and, 510 
pepsin specificity and, 510 
tyrosine ethyl ether and, 
692 
Trans-sulfuration, pyridoxal 
phosphate and, 328-29 
Trehalose, occurrence of, 25 
Triazene, as tumor inhibitor, 
155 
1,2, 4-Triazole-3-alanine, 
see Azahistidine 
Tricarboxylic acid cycle 
enzymes in, 270-72 
in fish, 233 
metabolism and, 269-77 
occurrence of, 269-70 
photosynthesis and, 697-98 
related systems and, 272-77 
tumors and, 139-40 
Trichloroacetic acid 
protein precipitation with 
urea and, 507 
1,1, 1-Trichloro-2, 2-bis- 
(p-chlorophenyl)ethane, 
metabolism of, 442 
Trichomycin 
chemistry of, 210 
purification of, 209-10 
spectrum of, 208 
Triglyceride, of fish muscle, 
230 


Triiodothyronine, determina- 
tion of, 696 
Trimethylamine oxide 
in fish muscle, 226, 227, 
228 
reduction of, 232 
Triose phosphate dehydro- 
genase 
active sites and, 465 
diphosphopyridine nucleotide 
analogues and, 658 
mechanism of action of, 466 
stereospecificity of, 460 
Tripeptidase 
from erythrocytes, 491 
of liver, 494 
Triphosphatase, isolation of, 
478 


Triphosphopyridine nucleotide 
es of 
electron transfer and, 
359-60 
antagonism by, 663 
cholesterol biosynthesis 








and, 554-55 

drug metabolism and, 428- 
36 

glycogen formation and, 
247 


lipide production and, 247- 
48 


oxidative phosphorylation 
and, 475 

pentose phosphate pathway 
and, 245-46, 247 

phenylalanine hydroxylation 

, 586 

photosynthesis and, 456-57 

squalene cyclization and, 
554 


transhydrogenase and, 466 
Triplet state 
of chlorophyll 
quenching of, 458 
Trisaccharide 
carbon dioxide fixation and, 
252 
synthesis of, 26 
Triterpene, biosynthesis of, 
537, 541-43 
Tropomyosin, of fish, 223-24 
Trypsin 
active center of, 523 
activity of 
kwashiorkor and, 415 
autolysis and, 501 
characterization of, 501-2 
fatty acid esters and, 508 
inactivation of, 501-2 
on insulin, 62 
kinetic studies with, 504-5 
on £-lactoglobulin 
denaturation and, 517, 518 
from microorganism, 495 
specificity of, 509 
substrates for, 509 
on vasopressin, 71 
Trypsin inhibitor 
heparin and, 505 
kinetic studies and, 505 
purification of, 495, 502 
Trypsinogen 
activation of, 512-15 
diagram of, 514 
structural changes and, 
515 
Tryptamine, bio-oxidation 
of, 480 
Tryptazan, see 2-Azatrypto- 
phan 
Tryptophan 
activation of, 46-47, 570 
analogues of 
activation of, 651-52 
incorporation of, 660 
antagonism of, 644, 645, 
657 
biosynthesis of, 321-22, 651 
mechanism for, 590-91 
dietary 
biological availability of, 








407 
metabolism of, 587-91 
to nicotinic acid, 322-25 
protein utilization and, 407 
Tryptophanase, substrates 
for, 651 
Tryptophan desmolase, inhi- 
bition of, 651 
Tryptophan peroxidase, ad- 
aptation and, 588 
Tryptophan synthetase, muta- 
tions and, 35 
Tubercle bacillus, cycloser- 
ine and, 167, 170 
Tuberculosis, vitamin Bg and, 
330 
Tumor 
actinomycins and, 155 
adenosine deaminase and, 
690-91 
alkylating agents and, 155 
amethopterin and, 146-48 
amino acid incorporation 
and, 683-84 
aminonicotinamide and, 155, 
326, 668 
4-aminopteroyl-aminoadipic 
acid and, 668 
aminopyrazolopyrimidine 
and, 152, 667 
aminouridine and, 667 
antimetabolites and, 666-68 
azaguanine and, 151-52 
azaserine and, 148-49, 
170-71, 667 
azathymidine and, 667 
azathymine and, 153-54 
azauracil and, 153, 667 
chemotherapy of 
resistance and, 156-59 
coenzyme A biosynthesis 
and, 691 
diaminopurine and, 152 
diazo-oxo-norleucine and, 
148-49, 667 
drug resistance and, 156-59 
enzymes inhibiting, 155 
ethionine and, 667 
fluoroadenosine and, 636, 
667 


fluoroorotic acid and, 153, 


fluoropyrimidines and, 636 

fluorouracil and, 152-53, 
667 

formamide and, 154 

glycogen biosynthesis and, 
258 


glycolysis and, 139-40 

mercaptopurine and, 149-51 

orotic acid analogues and, 
154 

Pasteur effect and, 257-58 

pentose shunt and, 246 

pyrazolopyrimidines and, 
152, 646 

Pyrimidine antagonists and, 
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152-54 
quinoline derivatives and, 
155 


reviews on, 159 


thiamine analogues and, 154 
tricarboxylic acid cycle and, 


269-70 
urethan and, 154 
viruses of, 122-23 
xanthine oxidase and, 143 
Tungsten, nitrogen fixation 
Turnip yellow mosaic virus, 
structure of, 101-2 
Typhoid, vitamin K and, 393 
Tyracidine-A, structure of, 
180 
Tyracidine-B, structure of, 
180- 181 
Tyrosinase 
action of, 479 
activity of, 480 
inhibition of, 480 
phenylalanine and, 662 
specificity of, 587 
Tyrosine 
activation of, 46, 570 
antagonism of, 645 
ascorbic acid and, 314-15, 
692-93 
bio-oxidation of, 692-93 
biosynthesis of, 585-86 
degradation of, 586-87 
metabolism of, 585-87 
phenylalanine and, 662 
phenylalanine requirements 
and, 412 
phenylserine and, 651 
Tyrosine decarboxylase, vi- 
tamin Bs analogues and, 
658 
Tyrosol, formation of, 587 


U 


Ultracentrifugation 
of a-chymotrypsin, 498 
of poliomyelitis virus, 117 
of polyribonucleotides, 624 
of tobacco mosaic virus 
nucleic acid, 109, 110 
of tobacco mosaic virus 
protein, 106-8 
Ultraviolet radiation, on nu- 
cleic acid, 110, 111 
Ultraviolet spectroscopy 
enzyme activation and, 515 
on polyene antibiotics, 208 
on polyribonucleotides, 624 
on ribonucleic acid, 109, 
112 
Uncoupling agent, oxidative 
phosphorylation and, 475 
Undecanoic acid, nemotin 
and, 210 
Uracil 
amination of 
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azaserine and, 149 
analogues of 
incorporation of, 660, 661 
antagonism of, 646 
biosynthesis of 
cancer and, 143-44 
degradation of, 633 
derivatives of, 646 
metabolism of, 632-34 
Uracil deoxyriboside, ameth- 
opterin and, 147 
Uracil-5-isothiouronium 
chloride, antagonism by, 
646 


6-Uracil methyl sulfone, 
orotic acid and, 154 

6-Uracil sulfonic acid, orotic 
acid and, 154 

5-Uracilyl disulfide, antago- 
nism by, 646 

Urea 

amino acid biosynthesis and, 
74 


aminopeptidase and, 506 
biosynthesis of, 572-76 
transamination and, 695 
a-methylaspartic acid 
and, 695-96 
dietary 
nitrogen retention and, 
40 


nutrition and, 574 
pepsin and, 496-97 
protein-trichloroacetic acid 
precipitates and, 507 
O-Ureidohomoserine, from 
canavanine, 575 
Ureidosuccinic acid, urethan 
and, 154 
Urethan, cancer and, 154 
Uric acid 
in fish liver, 229 
tubular absorption of, 
43 


Uridine 
hexose derivatives of 
metabolism of, 266-69 
Uridylic acid 
biosynthesis of, 633-34 
in fish liver, 229 
incorporation of 
ribonucleic acid bio- 
synthesis and, 
625 
Urocanase, mechanism of 
action of, 287, 576- 
17 
Urocanic acid, metabolism 
of, 576-77 
Uronic acid, of oligosac- 
charides, 28 
Uroporphyrin I, formation 
of 


Uroporphyrin Ill, formation 
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Vv 


Vaccinia virus 
isolation of, 123 
morphology of, 123-24 
Valeric acid 
derivatives of 
biotin antagonism and, 648 
Valine 
analogues of, 645 
antagonism by, 662-63 
antagonism of, 645, 662 
biosynthesis of, 571, 662 
metabolism of, 570-72 
penicillin biosynthesis and, 
571-72 
D-Valine 
in actinomycin-Cj, 183 
nutrition and, 572 
penicillin biosynthesis and, 
175 
utilization of, 411 
from valinomycin, 184 
Valinomycin 
as antibiotic, 170 
chemistry of, 184 
structural formula for, 184 
Vanadium, nitrogen fixation 
and, 597 
Vancomycin, as antibiotic, 
0 


Vasopressin 
biochemistry of, 67-72 
isolation of, 67 
structure of, 67-68 
activity and, 69-71 
synthesis of, 68-69 
Vegetarian, protein sufficien- 
cy and, 404 
Vesicular stomatitis, virus 
of, 123 
Vikasol, atherosclerosis pre- 
ventionand, 680-81 
Violacetin, as antibiotic, 212 
Viridogrisein 
as antibiotic, 169 
chemistry of, 178 
structure of, 178 
Virus 
of animals, 116-24 
adeno-, 118-19 
Herpes-, 123 
JHM-, 123 
measles, 123 
myxo-, 119-22 
pox, 123-24 
psittacosis group, 124 
small diameter, 116-18 
vesicular stomatitis, 123 
of bacteria, 124-28 
biochemistry of, 101-36 
biosynthesis of 
analogue incorporation 
and, 661 
chemotherapy and, 667 
of insects, 114-16 
molecular wieght 
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of poliomyelitis, 117 
of T2 phage, 124 
of plants 
length of, 104 
rod-like, 103-14 
spherical, 101-3 
protein biosynthesis and, 
40-41 
of tumors, 122-23 
see also specific viruses 
Vitamin 
analogues of, 647-49 
biological effects of, 656- 
59 
chemotherapy and, 668 
fat-soluble, 371-402 
fish nutrition and, 234 
for tissue culture 
cancer and, 144-45 
water-soluble, 285-312, 
313-38, 339-70 
Vitamin A 
analysis of, 372-73 
bioassay of, 373-74 
biopotency of, 374-76 
biosynthesis of, 372 
from 8-carotene, 377 
deficiency of, 378-79 
function of, 377-78 
glycolysis and, 378 
hypervitaminosis and, 379 
isomers of 
biopotency of, 375 


interconversion of, 376-77 


separation of, 373 
metabolism of, 376-78 


reference standard for, 372 


storage of 
in feeds, 373 
in tissues, 373-74, 376 
synthesis of, 371-72 
transport of, 376 
vision and, 376, 377 
Vitamin Bg group 
analogues of, 331-32 
action of, 658 


antagonists of, 331-32, 648- 


49, 663, 664 
as anticonvulsant, 329 
assay of, 327-28 


atherosclerosis and, 330-31 


chemistry of, 326-28 

deficiency of 
animals and, 329-31 
glutamic acid and, 328 
heme formation and, 328 
histidine and, 328 
humans and, 329 
microorganisms and, 331 
serotonin and, 328 
symptoms for, 330 

diet and, 331 

enzymes and, 328-29 

excretion of, 331 

folic acid antagonists and, 


294 
in foods, 332-33 


heme biosynthesis and, 328, 
582 


homologues of 

antagonism and, 649 
insulin and, 330 
intestinal flora and, 331 
metabolism and, 328-31 
microorganisms and, 331 
nonenzymatic reactions 

and, 326-27, 518-20 

nutrition and, 329-31 
pregnancy and, 329-30 
Schiff base and, 592, 593 
storage of 

in foods, 332-33 

in tissues, 329-30 
taurine and, 330 
thiamine and, 332 

antagonism between, 663 
tuberculosis and, 330 


Vitamin By2 group 


absorption of, 304 
activity of, 297-98 
analogues of, 297 
activity of, 684 
incorporation and, 662 
assay of, 301-4 
biosynthesis of, 297-99 
threonine and, 583 
chemistry of, 296-97 
clinical aspects of, 301-4 
deficiency of 
protein biosynthesis and, 
299 
factor III and, 297-98 
folic acid and, 302 
intrinsic factor and, 303-4 
metabolism and, 299-301 
methyl group synthesis and, 
581 


nomenclature for, 296 
nutrition and, 299-301 
pantothenic acid and, 353 
riboflavin and, 358 
storage of, 302 
structure of, 296-97 
tissue levels of, 302 


Vitamin C, see Ascorbic 


Acid 


Vitamin D 


analysis of, 380 
biochemistry of, 379-82 
citric acid metabolism and, 
271, 381-82 

homologues of, 380 
hypervitaminosis of, 382 
isomers of 

biopotency of, 379-80 
metabolism and, 380-82 
synthesis of, 379-80 


Vitamin E 


absorption of, 385 
analysis of, 383-84 
antioxidant activity and, 
387 
availability of 
in feeds, 384 





ey 





bioassay of, 384-85 

biochemistry of, 383-90 

biopotency of, 384-85 

biosynthesis of, 383 

chemistry of, 383 

deficiency of, 386, 389-90 

electron transport and, 
385-86 

factor III and, 388 

iron and, 387 

metabolism and, 385-86 

selenium and, 388-89 

storage of, 385 

synthesis of, 383 

transport of, 385 

Vitamin K 

biochemistry of, 390-93 

catabolism of, 390-91 

chemistry of, 390-91 

electron transport and, 391 

enzyme relationships of, 
391-92 

metabolism and, 392-93 

oxidative phosphorylation 
and, 391-92 

photosynthesis and, 456-57 


WwW 
Wheat, nutrition and, 409 
x 


Xanthine 
analogues of 
incorporation of, 661 
Xanthine dehydrogenase, 
azaguanine and, 656 
Xanthine oxidase 
azaguanine and, 152 
biosynthesis of 
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antagonists and, 655 
cancer and, 143 
diaminopurine and, 656 
isoxanthopterin and, 292 
lysine deficiency and, 418 
mechanism of action of, 432 
on nitrophenols, 437 
protein deficiency and, 414 
pyrazoloadenine and, 481 
specificity of, 480-81 
as tumor inhibitor, 155 

Xanthocillin, structure of, 
211 

Xanthomycin-A, degradation 
of, 210-11 

Xanthophyll, photosynthesis 
and, 458 

Xanthopterin, to folic acid, 
292 


Xanthosine-5'-phosphate 
to guanosine-5'-phosphate 
azaserine and, 148 
metabolism of, 630 
Xanthosine-5'-phosphate 
aminase, action of, 630 
Xanthurenic acid, formation 
of, 589 
X-protein, of tobacco mosaic 
virus, 106-7 
X-ray 
collagen structure and, 


on deoxyribonuclease, 617 
polyribonucleotide struc- 
ture and, 623, 624 
tobacco mosaic virus struc- 
ture and, 110, 113-14 
Xylitol, xylulose enantio- 
morphs and, 256 
Xylose 
from arabinose, 269 
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conformation of, 21-22 
to glycogen, 249 
saccharides of, 26 
Xylose isomerase, glucose 
and, 24 
Xylose-5-phosphate, isomer- 
ization of, 24 
Xylulose 
from glucuronic acid, 
252-57 
phosphorylation of, 24 
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